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I.  INTRODUCTION 


The  Hot  Primary  Heat  Exchanger  (HPX) ,  a  key  component  of 
the  ThermoAcoustic  Life  Sciences  Refrigerator  (TALSR) , 
consists  of  a  tube  and  fin  design.  The  tubing  is  bent  into  a 
serpentine  pattern  and  overlayed  on  a  screen  of  copper  fins. 
This  configuration  results  in  several  flow  reversals  and 
complex  internal  gas  side  flow  geometries  within  the  heat 
exchanger.  The  fins  are  not  consistently  of  uniform  length  and 
generally  have  heat  rejection  at  unequal  temperatures  on  each 
end  of  the  fin.  This  design  results  in  a  forced-cooled, 
single  stack  cold  plate  configuration.  The  TALSR  uses  forced 
convection  with  an  acoustic  oscillator  providing  internal  flow 
through  channels  created  within  the  configuration  of  the  HPX. 

The  first  formal  analyses  of  the  cold  plate  configuration 
was  provided  by  Mark  and  Stephenson  (1954)  and  Kraus  (1961) . 
These  analyses  provided  expressions  for  the  efficiency  of  the 
cold  plate  for  the  case  of  heat  loading  on  one  side. 
Subsequently,  Kern  and  Kraus  (1972)  looked  at  the  single  stack 
cold  plate  with  heat  input  on  only  one,  and  on  both  sides. 
Incropera  and  Dewitt  (1981)  presented  a  classical  textbook 
culmination  of  extended  surface  research  and  general 
conduction  analysis  for  fins  of  unif.orm  cross-sectional  area. 
An  application  of  extended  surface  principles  and  research  was 
used  by  Garrett  (1992)  to  evaluate  the  forced  convective 
thermal  performance  of  the  HPX.  Most  recently,  Pieper  and 
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Kraus  (1995)  looked  at  the  cold  plate  configuration  with 
asymmetric  heat  loading  and  proposed  dividing  the  plate  into 
two  fins,  each  possessing  an  adiabatic  tip  for  analysis 
purposes.  This  permits  a  more  accurate  representation  of  the 
performance  of  the  cold  plate  configuration. 

The  goal  of  this  thesis  is  to  utilize  the  results  of 
Pieper  and  Kraus  (1995)  to  provide  design  analysis  and 
performance  predictions  for  the  Hot  Primary  Heat  Exchanger 
(HPX)  using  a  numerical  optimization  of  the  serpentine  tube 
and  fin  arrangement  in  the  HPX. 

The  serpentine  pattern  of  the  copper  tubing  in  the  HPX  is 
unique  when  compared  to  a  majority  of  the  tube  and  fin  heat 
exchangers  currently  in  use.  A  vast  majority  of  current 
applications  involve  parallel  fluid  flow  in  tubes  through  a 
matrix  of  fins  to  provide  the  required  heat  transfer.  This 
results  in  fairly  uniform  base  temperatures  at  each  end  of  the 
fin.  In  contrast,  the  serpentine  tubing  in  the  HPX  results  in 
non-uniform  base  temperatures  due  to  increasing  temperatures 
along  the  length  of  the  tube.  Research  into  the  thermal 
performance  of  a  non-uniform  base  temperature  design  is 
limited  and  on-going,  however,  a  successful  application  of 
this  configuration  has  been  achieved  on  a  large  scale  at  the 
WyoDak  energy  facility  in  Gillete  Wyoming,  shown  in  Figure  1. 

Chapter  II  of  this  thesis  is  used  to  present  fundamental 
heat  transfer  concepts,  and  extended  surface  evaluation 
techniques.  Chapter  III  provides  a  physical  description  of 
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the  ThermoAcoustic  Life  Sciences  Refrigerator  (TALSR)  and 
discusses  the  role  of  the  Hot  Primary  Heat  Exchanger  in  the 
heat  transfer  cycle  of  the  TALSR.  Chapter  IV  details  the 
numerical  simulation  techniques  used  in  the  performance 
analysis  of  the  HPX.  Chapter  V  presents  a  discussion  on 
efficiency  modeling  and  the  factors  affecting  extended  surface 
efficiencies.  Analysis  results  and  conclusions  are  presented 
in  Chapters  VI,  and  VII  respectively. 
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II.  HEAT  TRANSFER  FROM  EXTENDED  SURFACES 


The  convective  heat  transfer  rate  of  a  bare  surface  may 
be  increased  by  increasing  the  surface  area  through  which  the 
convection  occurs.  This  may  be  accomplished  by  using  surfaces 
that  extend  from  the  bare  surface  into  the  surrounding  fluid. 
Naturally,  a  considerably  larger  amount  of  heat  can  be 
transferred  from  or  to  an  extended  surface  in  a  given  time 
period  than  from  or  to  a  bare  surface.  The  type  of  extended 
surface  most  commonly  used,  is  termed  a  fin.  The  thermal 
conductivity  of  the  fin  material  has  a  strong  effect  on  the 
temperature  distribution  along  the  fin  and  therefore 
influences  the  degree  to  which  the  heat  transfer  rate  is 
enhanced . 

A.  BASIC  HEAT  TRANSFER  CONCEPTS 

Conduction  is  the  heat  flow  mechanism  whereby  heat  is 
transferred  by  molecular  diffusion  from  one  part  of  a  medium 
under  the  influence  of  a  temperature  gradient  without  a  net 
displacement  of  the  particles  that  compose  the  medium.  It  was 
Fourier  who  proposed  that  the  heat  flow  is  directly 
proportional  to  the  area  of  the  heat  flow  path  and  the 
temperature  gradient  along  the  path, 

q  «  A(dT/dx)  (2.1) 


5 


Insertion  of  a  proportionality  constant  yields: 


q^ond  =  -kA(dT/dx)  (2o2) 

where, 

A  =  area  of  the  heat  flow  path 
k  =  thermal  conductivity  of  the  material 
(dT/dx)  =  change  in  temperature  per  unit  length 
The  minus  sign  assures  a  positive  heat  flow  in  the  presence  of 
the  required  negative  temperature  gradient. 

Convection  is  a  fluid  flow  process  that  results  in  the 
transfer  of  heat  from  or  to  a  confining  surface  by  a  flowing 
fluid.  The  fluid  flow  may  be  induced  by  buoyancy,  density 
gradients  or  through  the  use  of  mechanical  methods.  Those 
methods  utilizing  mechanical  flow  generation  are  termed  forced 
convection. 

A  second  classification  of  convective  heat  transfer  is  as 
either  internal  or  external.  In  internal  flow  the  fluid  is 
constrained  on  all  sides  by  solid  boundaries,  as  in  flow 
through  a  pipe.  In  external  flow  the  fluid  has  at  least  one 
side  extending  to  infinity  without  encountering  a  solid 
surface.  Heat  flow  during  convection  is  directly  proportional 
to  the  temperature  difference  between  the  confining  surface 
and  the  surface  area  over  which  the  process  takes  place: 

q  «  A  aT  (2,3) 

Insertion  of  a  proportionality  factor  yields, 

q^-onv  =  hA  aT  (2,4) 
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Equation  (2.4)  is  Newton's  law  of  cooling  and  h  is  called  the 
convection  heat  transfer  coefficient  and  encompasses  all  the 
effects  that  influence  the  convection  mode. 

B.  FIN  CONCEPTS 

To  determine  the  heat  transfer  rate  associated  with  a 
fin,  the  temperature  distribution  along  the  fin  must  first  be 
obtained.  In  the  temperature  distribution  analysis,  some 
standard  assumptions  are  made.  First,  radiation  effects  are 
neglected.  In  addition,  the  fin  is  assumed  to  comply  with  the 
well  known  Murray  (1938)  and  Gardner  (1945)  assumptions  listed 
in  Appendix  A.  The  one  dimensional  assumption  of  Murray- 
Gardner  is  valid  because  in  most  extended  surface  applications 
the  fins  are  relatively  very  thin  compared  to  their  height. 
Thus,  the  temperature  changes  in  the  longitudinal  direction 
are  much  larger  than  those  in  the  transverse  direction  and 
the  one  dimensional  assumption  is  satisfactory.  The  material 
used  in  the  construction  of  the  fin  is  characterized  by  a 
thermal  conductivity,  k.  It  is  also  assumed  that  the  heat 
transfer  coefficient  due  to  convection,  h,  is  known.  Thus, 
following  the  standard,  steady  state  fin  characterization  of 
Incropera  and  Dewitt  (1981),  it  is  found  that; 

(k)d(AJx)dT/dx)/dx  -  (h)  (dA3(x) /dx)  (T  -  T.)  =0  (2.5) 
where  A^.  is  the  cross-sectional  area,  and  Ag  is  the  surface 


7 


area,  both  of  which  may  vary  with  x.  Equation  (2.5)  may  be 
simplified  by  defining  a  temperature  excess,  8,  as, 

0(x)  =  T(x)  -  T„  (2«6) 

where  because  T„  is  a  constant,  d0/dx  =  dT/dx,  Substituting 
Equation  (2.6)  into  Equation  (2.5),  results  in; 

(k)d(A^(x)d0  (x) /dx) /dx  -  (h)  (dAg (x) /dx)  0  (x)  =  0  (2o7) 

To  determine  the  temperature  distribution  along  the  length  of 
an  individual  fin,  it  is  necessary  to  solve  Equation  (2.7)  for 
the  specific  fin  geometry. 

For  the  case  of  an  individual  rectangular  fin  of  length 
b,  as  shown  in  Figure  2,  consider  that  the  origin  of  the 
coordinate  is  at  the  fin  tip  with  positive  orientation  toward 
the  fin  base.  The  fin  width  is  a  constant,  5,  therefore  A^  is 
a  constant  and  Ag  =  Px,  where  Ag  is  the  surface  area  measured 
from  the  tip  to  x  and  P  is  the  fin  perimeter.  Thus,  (dA^/dx) 
=  0  and  (dAg/dx)  =  p  =  (2L  +  26)  “  2L  and  Equation  (2.7) 

reduces  to; 

d^0/dx^  “  m^0  =  0  (2.8) 
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where 


=  2h/k6  (2«9) 

Equation  (2.8)  is  a  linear,  homogenous,  second-order 
differential  equation  with  constant  coefficients.  Its  general 
solution  is  of  the  form; 

e(x)  =  C^e™^  +  Cje'""  (2.10) 

By  substitution,  it  is  easily  verified  that  Equation  (2.10)  is 
a  solution  to  Equation  (2.8). 

To  evaluate  the  constants  and  C2  of  Equation  (2.10), 
it  is  necessary  to  specify  initial  value  data; 

0(x  =  b)  =  0b 

and  (2.11) 

q(x  =  b)  =  qb 

This  makes 

0b  =  Cie"*  +  Cse’"*  (2.12) 

and  applying  qb  =  kA(d0b/dx)  gives 

qb  =  k8mL[Cie"*  -  026""*’]  (2.13) 
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or 

=  YJCie^  -  C2e'^]  (2.14) 

where  Y,  =  kfiitiL,  is  called  the  characteristic  thermal 
admittance  of  the  fin  and  has  the  units  V/°C. 

It  is  then  a  matter  of  algebra  to  evaluate  the  constants 
Cl  and  C2  such  that; 

0(x)  =  0bcosh(m[b-x] )  -  (q^/Yo)  sinh(m[b-x] )  (2.15) 


and 


q(x)  =  0bYaSinh(m[b-x] )  +  qbCosh(m[b-x] )  (2.16) 

Now  that  the  temperature  excess  and  heat  flow  at  any  point  in 
the  fin  have  been  evaluated,  a  convenient  method  of  mapping 
conditions  at  the  fin  tip  to  conditions  at  the  fin  base  is 
desired. 

For  individual  fins,  Kraus  et  al.  (1978)  showed  that 
conditions  of  heat  flow  and  temperature  excess  (relative  to 
the  presumed  constant  and  uniform  temperature  environment)  at 
any  point  on  a  fin  are  induced  by  similar  conditions  at  the 
fin  base.  This  resulted  in  the  development  of  a  linear 
transformation  that  mapped  conditions  at  the  fin  tip  to 
conditions  at  the  fin  base; 
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(2,17) 
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Qa 


e; 

11 
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where  the  matrix  P  is  called  the  inverse  thermal  transmission 
matrix.  Its  elements  are  designated  as  the  inverse  thermal 
transmission  parameters,  A  summary  of  this  work  is  provided 
in  Appendix  B, 

Applying  the  development  of  Kraus  et  al.  (1978)  to  the 
rectangular  fin  of  Figure  2,  it  is  seen  that  the  inverse 
thermal  transmission  matrix  is  given  by 


coshmb  (Z„)  (sinhi,*) 

^  y^(sinhnb)  coshrLb 

where  =  (2hk6)^^^L,  =  l/Y^,  and  k,  L,  h,  and  6  are  the 

thermal  conductivity,  fin  length,  heat  transfer  coefficient, 
and  fin  thickness  respectively.  Thus,  this  matrix  can  be  used 
to  map  conditions  at  the  fin  tip  to  conditions  at  the  fin  base 


coshmb  ( Zj  ( sinlimb) 

0; 

(2,1®) 

5a 

y^(sinhi7ib)  cosiunb 

5a. 
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In  addition  to  developing  the  linear  transformation 
matrices,  Kraus  et  al.  (1978)  also  proposed  that  the 
conventional  fin  efficiency  be  abandoned  and  that  single  fins 
be  characterized  by  a  single  parameter  called  the  thermal 
transmission  ratio,  the  ratio  of  the  heat  entering  the  fin  to 
the  temperature  excess  at  the  base  of  the  fin.  This  was  later 
called  the  fin  input  admittance  [Kraus  (1982)]  and  was  given 
in  the  form  of  a  bilinear  transformation; 

Yin  =  qb/0a  =  (f21  +  (qa/ea)T22)  /(Tu  +  (qa/0a)7i2)  (2.20) 

The  fin  input  admittance  is  particularly  useful  in  the 
analysis  and  evaluation  of  finned  arrays  and  will  play  an 
important  role  in  the  analysis  of  the  HPX. 

C.  FIN  ANALYSIS  WITH  AXISYMMETRIC  HEAT  LOADING 

Consider  the  forced  cooled  cold  plate  shown  in  Figure  3 
and  observe  that  the  single  fin  of  total  height  b  has  been 
subdivided  into  two  fins  with  fin  heights  bi  and  hz,  to  allow 
for  the  fact  that  the  temperature  differences  at  its  opposite 
ends  may  not  be  equal.  Note  that  the  temperature  excess,  0, 
is  defined  as  the  difference  between  the  temperature  at  any 
point  on  the  fin,  T,  and  the  temperature  of  the  coolant  fluid, 
T.,  as  given  in  Equation  (2.6). 

As  shown  in  Figure  3,  the  origins  of  the  fin  height 
coordinates,  Xi  and  X2,  are  taken  at  the  tips  of  fin  1  and  fin 
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2  with  a  positive  orientation  from  fin  tip  to  fin  base.  The 
fin  heights,  and  b2,  are  chosen  such  that  no  heat  crosses 
the  interface  between  fin  1  and  fin  2,  thus  creating  an 
adiabatic  fin  tip  condition.  This  is  characterized  by  a  linear 
transformation  of  Equation  (2.19)  for  the  longitudinal  fin  of 
rectangular  profile  shown,  given  by; 


Qbi. 


coshiTibi  Zj,(sinhmbi) 

■Qa/ 

Y^{sir)hmb^)  coshmbi 

Qal. 

(2.21) 


and 


\2 

coshmbj  Z^isivhmbz) 

^a2 

(2.22) 

y;,(sinhmb2)  coshinbj 

^a2. 

The  cold  plate  configuration  of  Figure  3  is  subject  to  the 
continuity  and  compatibility  conditions  at  the  interface 
between  fins  1  and  2.  These  conditions  require  an  adiabatic 
interface  between  bi  and  bj  and  are  given  in  matrix  form  as; 


■0ai' 

■0a/ 

Qal, 

^^a2^ 

_o. 

(2.23) 
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If  0t,i  f  Q^2i  symmetry  will  not  apply  and  the  fin  height  s 
bi  and  b2  will  not  be  equal  {b-,  f  b2)  . 

In  order  to  determine  fin  lengths  b^  and  b2,  Equations 
(2.21)  and  (2.22)  may  be  expanded  using  the  conditions  of 
Equation  (2.23).  In  particular  with  63,  =  6^2  =  ^a>  the 

following  equations  are  derived, 

0bi  =  [cosh  mbi]6a  (2.24) 

0b2  =  [cosh  mb2]0a  (2.25) 

Equation  (2.24)  and  Equation  (2.25)  show  that  the  base 
temperature  excesses  for  bi  and  b2  are  related  through  0^, 
thus,  a  temperature  excess  ratio  (R^)  for  a  given  cold  plate 
configuration  may  be  defined  as; 

=  0bi/0b2  =  [cosh  mb2]/[cosh  mbj]  (2.26) 

The  hyperbolic  cosines  of  Equation  (2.26)  can  also  be 
represented  as  exponentials; 

Rg  =  (e"*!  +  e'"^^)  /  (6"*^  +  e-'^^)  (2.27) 

Using  the  observation  from  Figure  3,  that  bj  =  b  -  b^,  it  is 
a  matter  of  algebra  to  show  that; 

Re  =  (A^  +  e^'"'*"^')  /  (A[e2"’“=2’+  1])  (2,2S) 


16 


where 


A  =  e"^  (2.29) 

The  value  of  bj  for  a  given  value  of  Ro  can  then  be  found  by 
re-arranging  Equation  (2.28)  to  provide; 

i>2  =  (l/2in)  (ln[A(A  -  Re)  /  (R«A  -  1)])  (2.30) 

An  evaluation  of  Re  using  Equation  (2.30)  confirms  that  if  Re=l 
because  0bi  =  0b2  /  then  because  of  symmetry,  ba  must  equal  half 
of  the  total  fin  height.  In  addition  ,  the  value  of  Re  for 
b2=0  can  be  found  directly  from  Equation  (2.28), 

(Re)n^  =  (A'  +  1)/(2A)  (2.31) 

and  similarly  for  b2=b, 

(Re)nan  =  ( 2A)  /  ( A^  +  1)  (2.32) 

If  Re  is  not  within  the  domain  of  values  specified  by 
Equations  (2.31)  and  (2.32)  the  fin  is  then  treated  as  a 
single  fin  without  an  adiabatic  point.  However,  for  the  HPX 
model,  the  Re  values  are  always  within  this  domain  and  the 
single  fin  analysis  is  not  required. 

Once  b2  is  known,  bi  is  easily  found  through  a  simple 
subtraction  procedure  (bi  =  b  -  b2)  .  With  both  bj  and  b2 
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known,  the  cold  plate  may  be  treated  on  the  basis  of  two 
isolated  surfaces  having  fins  with  adiabatic  tips,  treating 
each  fin  individually  as  though  the  other  were  not  present. 
One  surface  is  governed  by  b^  with  6t,i  specified,  and  the  other 
is  governed  by  bj  with  6^2  specified.  Thus,  there  are  two 
entities,  each  with  a  prime  surface  and  each  with  a  fin,  and 
these  surfaces  may  be  treated  individually  as  if  the  other 
were  not  present. 

The  performance  of  each  prime  surface,  and  fin  (b^  or  b2) 
combination  depends  on  the  total  input  admittance  of  the  pair. 
The  total  input  admittance,  is  just  the  sum  of  the  prime 
surface  and  fin  input  admittances, 

Yin  =  (2.33) 

where  the  subscripts,  p  and  f  refer  to  the  prime  surface  and 
the  fin,  respectively,  and  where  both  prime  and  fin  base 
surfaces  are  operating  at  6^. 

The  prime  surface  input  admittance  is  determined  by  its 
convective  dissipation 


Y. 


in^p 


where  as  seen  from  Figure  4 , 

Sp  =  (W  -  6)L 


(2.34) 


(2.35) 
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which  accounts  for  the  footprint  occupied  by  the  fin. 

The  fin  input  admittance  is  derived  from  the  fin  p-matrix 
given  by  Equation  (2.18)  .  Because  the  height  b2  is  based  upon 
the  determination  of  an  adiabatic  point,  is  established 

by  realizing  that  for  qa  =  0  Equation  (2.20)  becomes; 

Yin  =  qb/6a  =  =  YoSinh(mb) /cosh(mb)  (2,3S) 

which  for  the  fin  governed  by  bj,  becomes 

Yin,f  =  Yq  tanh(mb2)  (2.37) 

Then,  if  the  temperature  excesses  are  specified  so  that  Rg 
leads  to  the  establishment  of  bz,  the  heat  dissipation  is 
obtained  from; 


qb  =  YinOb  (2.38) 

This  section  provides  the  basis  for  an  accurate  thermal 
performance  model  needed  in  the  simulation  of  the  heat 
transfer  process  in  the  TALSR  discussed  in  the  next  chapter. 
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III.  THE  THERMOACODSTIC  LIFE  SCIENCES  REFRIGERATOR 


The  ThermoAcoustic  Life  Sciences  Refrigerator  (TALSR) , 
developed  at  Naval  Postgraduate  School,  was  motivated  by  the 
desire  to  replace  the  Freon  512  vapor  compression 
refrigeration  system  currently  used  on  board  the  Space 
Shuttle.  The  TALSR  provided  a  safer  alternative  due  to  the 
fact  that  it  does  not  use  chlorof  luorocarbons  (CFCs)  and 
therefore  could  not  potentially  contaminate  the  small  confined 
area  of  the  Space  Shuttle.  In  addition,  the  TALSR  also 
provides  the  potential  for  higher  reliability,  over  the 
current  system,  because  it  has  no  sliding  seals  and  thus 
requires  no  lubrication.  The  ThermoAcoustic  Life  Sciences 
Refrigerator  uses  a  complex  thermal  transport  subsystem  to 
remove  heat  from  the  Insulated  Refrigeration  Enclosure  (IRE) 
of  the  Space  Shuttle. 

A.  THERMAL  SYSTEMS  OVERVIEW 

Heat  is  removed  from  the  IRE  by  a  Liquid-Air  Heat 
Exchanger  fabricated  by  the  Modine  Manufacturing  Company.  It 
is  then  transported  through  two  thermoacoustic  heat  pumps, 
connected  in  series,  by  a  mechanically  pumped  cold  heat 
exchange  fluid.  The  internal  architecture  of  each  heat  pump 
consists  of  a  Cold  Primary  Heat  Exchanger  (CPX)  ,  a  Hot  Primary 
Heat  Exchanger  (HPX) ,  and  an  Electrodynamic  Driver.  The 
Electrodynamic  Driver  acoustically  oscillates  an  internal 
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working  fluid  in  each  heat  pump  thereby  creating  internal  gas 
side  flow  for  both  the  HPX  and  the  CPX.  It  is  known  that  the 
heat  transfer  between  surfaces  can  be  enhanced  using 
longitudinal  acoustic  waves  [Vainshtein  (1995)].  This  internal 
gas  side  flow  is  used  by  the  Cold  Primary  Heat  Exchanger  to 
remove  heat  from  the  cold-side  exchange  fluid,  and  transport 
it  to  the  HPX.  The  HPX  then  transfers  the  heat  removed  from 
the  cold-side  exchange  fluid  into  a  secondary  cooling  loop. 
This  secondary  cooling  loop  transports  the  heat  to  the 
internal  environment  of  the  Space  Shuttle  via  an  Experimental 
Heat  Exchanger  (EHX) .  A  schematic  diagram  of  the  series  fluid 
flow  through  the  TALSR  thermal  transport  subsystem  is  shown  in 
Figure  5  [Garrett  (1992)]. 

Bo  THE  HOT  PRIMARY  HEAT  SSCHAMGIE  (HPl) 

The  Hot  Primary  Heat  Exchanger  uses  an  acoustically 
oscillating  medium  to  transport  heat  and  must  therefore  be 
analyzed  differently  from  most  compact  heat  exchangers.  The 
most  significant  difference  between  standard  compact  heat 
exchanger  analysis  and  acoustical  heat  exchanger  analysis  is 
the  fact  that  the  acoustically  oscillating  gas  parcels  only 
move  a  limited  distance  before  reversing  their  direction  of 
flow.  The  consequence  of  this  periodic  flow  reversal  is  that 
an  increase  in  the  effective  surface  area  for  heat  transfer 
cannot  arbitrarily  be  achieved  by  simply  increasing  the  length 
of  the  heat  exchange  surfaces  (fins)  in  the  direction  of  flow. 
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Garrett  (1992)  has  shown  that  the  effective  area  over  which 
heat  transfer  will  take  place  is  limited  by  the  peak-to-peak 
excursions  of  the  gas  parcels  over  the  heat  exchange  surface. 
Thus,  heat  exchange  surfaces,  which  have  a  length  in  the  flow 
direction  equal  to  the  peak-to-peak  displacement  of  the  gas, 
provide  the  maximum  effective  surface  area  for  heat  transfer. 

The  HPX  utilizes  copper  tubing  bent  into  a  serpentine 
pattern  and  then  soldered  or  furnace  brazed  on  a  screen  of 
copper  fins,  as  shown  in  Figure  6  [Garrett  (1992)].  In  this 
configuration,  the  fins  are  not  of  uniform  length  and  for  a 
majority  of  the  fins,  there  is  heat  rejection  at  both  ends. 
This  design  results  in  two  parallel  paths  by  which  the  fluid 
contained  within  the  copper  tubing  can  remove  heat  from  the 
acoustically  oscillating  gas.  The  primary  path  is  through  the 
fins  which  are  bonded  to  the  tube.  The  fins  represent  the 
primary  path  because  they  have  a  greater  surface  area  than  the 
outside  diameter  of  the  tubing  and  because  they  are  designed 
to  have  a  length  in  the  flow  direction  approximately  equal  to 
the  peak-to-peak  displacement  of  the  gas.  The  secondary  path 
is  due  to  the  direct  convection  of  the  gas  around  the  tubing. 
This  path  also  provides  some  useful  heat  transfer  and  requires 
consideration  in  the  thermal  analysis  of  the  HPX.  A  schematic 
representation  of  the  thermal  resistances  in  the  primary  heat 
exchanger  energy  flow  path  is  shown  in  Figure  7  [Garrett 
(1992)].  The  tubing  for  the  HPX  is  standard,  circular  cross- 
section,  soft  copper  tubing,  with  an  outer  diameter  (OD)  of 


Figure  6:  HPX  design  configuration  [Garrett  (1992)] 


0.635  cm  and  a  wall  thickness  of  0.076  cm.  The  HPX  has  an 
inner  diameter  of  11  cm.  Table  1  provides  a  list  of  the 
geometrical  constraints  and  heat  transfer  characteristics  used 
in  the  analysis  of  the  HPX. 

The  physical  design  of  the  HPX  can  therefore  be  modeled 
as  a  forced-cooled,  single  stack  cold  plate  configuration  with 


unequal  temperatures  at  each  end  of  the  fin.  Thus,  an 
analysis  of  the  HPX  can  be  completed  using  the  derived 
relationships  for  cold  plates  with  axisymmetric  heat  loading. 


Symbol 

Description 

Value 

Reference 

Cp 

specific  heat  capacity 
of  water 

4.182 

kJ/kg-K 

Incropera  and 
Dewitt  (1981) 

fi 

Fin  thickness 

0.0152  cm 

Garrett  (1992) 

hp 

Fluid  heat  transfer 
coefficient 

12600  W/m^-K 

Garrett  (1992) 

k 

thermal  conductivity  of 
copper 

401  W/m-K 

Garrett  (1992) 

L 

Fin  width  (channel 
length) 

0.3175  cm 

Garrett  (1992) 

Pr 

Prandtl  number 

0.7068 

Garrett  (1992) 

Re 

Reynolds  number 

1900 

Garrett  (1992) 

dinner 

Inner  radius  of  copper 
tubing 

0.2413  cm 

Garrett  (1992) 

^uter 

Outer  radius  of  copper 
tubing 

0.3175  cm 

Garrett  (1992) 

mean  dynamic  viscosity 

190  X  10’^ 
N-s/m^ 

Incropera  and 
Dewitt  (1981) 

Ms 

surface  dynamic 
viscosity 

184  X  lO'"' 
N-s/m^ 

Incropera  and 
Dewitt  (1981) 

Table  1:  A  summary  of  the  physical  constraints  and  heat 
transfer  properties  used  in  the  analysis  of  the  HPX 
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Co  COMPOTER  MODELING  OF  THE  HE5^T  TRANSFER  PROCESS 

Once  an  accurate  thermal  model  has  been  obtained,  an 

efficient  and  reliable  method  of  analyzing  the  heat  transfer 
processes  occurring  within  the  heat  exchanger  is  required. 
This  is  accomplished  through  the  use  of  Steady  State  Thermal 
Analyzer  software  version  2.2  provided  by  Intercept  Software. 
The  model  builder  provides  the  user  with  the  means  to  model 
the  physical  configuration  of  interest  in  order  to  provide  the 
thermal  analyzer  with  an  input  file.  The  thermal  analyzer 
then  takes  the  input  file  and  produces  an  output  file 
containing  a  summary  of  the  temperatures  within  the 
conf igurat ion . 

The  model  building  process  begins  with  a  drawing  of  the 
configuration  and  a  subdivision  of  it  into  small  but  finite 
subvolumes.  Each  subvolume  is  presumed  isothermal  and  the 
centers  of  each  subvolume  are  then  representative  of  the 
entire  subvolume.  These  centers  are  referred  to  as  nodes  and 
are  connected  to  adjacent  nodes  through  branches  consisting  of 
various  forms  of  thermal  conductance.  These  conductance  forms 
are  dependent  on  the  mode  of  heat  transfer  between  adjoining 
pairs  of  nodes.  The  various  heat  transfer  modes  available  to 
the  user  include  conduction,  laminar  free  convection, 
radiation,  forced  convection,  and  fluid  flow. 

Each  node  can  also  be  connected  to  a  constant 
temperature,  a  constant  heat  input,  or  a  temperature  dependent 
heat  input  with  an  appropriate  tag.  Once  a  sketch 
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representation  of  the  nodalized  model  is  complete,  the 
comprehensive  node  connection  data  is  ready  to  be  input  into 
the  model  builder  program.  The  input  for  the  model  builder 
program  begins  with  node  1,  and  the  user  is  asked  for 
information  for  each  connecting  node  with  a  greater  number. 
For  each  connection  to  an  adjacent  node,  the  user  must  specify 
the  mode  of  heat  transfer  with  a  tag  number.  After  specifying 
the  connecting  node  and  tag,  the  user  is  queried  as  to  the 
whether  the  conductance  will  be  calculated,  input  directly,  or 
is  the  same  as  an  earlier  branch.  Conductance  values  are 
required  for  each  node  connection  to  any  higher  number  node. 

Subsequent  use  of  the  thermal  analysis  software  results 
in  the  writing  of  n  node  equations  in  n  unknown  temperatures 
where  the  nodes  are  connected  by  the  appropriate  thermal 
conductances.  The  general  solution  strategy  for  these  n 
equations  is  to  then  use  the  nodal  conductances  of  the  model 
to  form  a  set  of  heat  balance  equations.  In  matrix  form,  this 
set  of  heat  balance  equations  has  the  general  form; 

[K]  [T]  =  [B]  (3.1) 

where  K  is  the  matrix  of  conductances,  T  is  the  node 
temperatures,  and  B  is  a  matrix  composed  of  constant 
temperature  heat  sinks,  and/or  heat  inputs.  Many  of  the 
conductances  are  linearized  forms  of  nonlinear  expressions  for 
heat  transfer  by  natural  convection  and  other  similar  heat 
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transfer  modes,  therefore,  the  various  terms  in  the  K  matrix 
may  themselves  be  functions  of  temperature.  Solution  of  the 
T  matrix  therefore,  must  be  by  iteration.  Node  temperatures 
obtained  after  each  iteration  are  used  to  update  the 
temperature  dependent  terms  in  the  K  matrix.  The  thermal 
analyzer  uses  a  Cholesky  factorization  [Hamming  (1973)]  of  the 
K  matrix  to  perform  this  iteration.  This  iterative  solution 
continues  until  the  change  in  nodal  temperatures  between 
successive  iterations  is  smaller  than  a  user-specified  error 
criteria.  Once  the  iterative  solution  is  obtained,  the  thermal 
analyzer  writes  the  temperatures  to  an  output  file,  where  they 
can  be  read  and  analyzed  by  the  user. 


IV.  PERFORMANCE  ANALYSIS 


The  thermal  analysis  of  the  TALSR  requires  an  adequate 
model  capable  of  determining  both  the  heat  transfer 
characteristics  for  the  complex  flow  geometries  within  the 
HPX,  and  the  values  of  temperature  along  the  serpentine 
pattern  of  the  copper  tubing.  The  thermal  conductivity  of 
copper,  k,  the  fin  thickness,  6,  and  the  channel  length,  L, 
are  all  easily  determined  from  the  given  material  and 
geometrical  considerations  of  the  HPX.  Therefore,  to  complete 
the  thermal  analysis,  the  convection  coefficient,  h,  is 
required  to  determine  the  total  input  admittance,  and  the 
conductance  matrix  is  needed  to  map  base  temperature  excesses 
along  the  length  of  copper  tubing.  These  remaining  values  are 
determined  using  numerical  analysis  techniques. 

A.  HOT  PRIMARY  GAS  SIDE  HEAT  TRANSFER  COEFFICIENT 

DETERMINATION 

The  convection  heat  transfer  coefficient,  h,  encompasses 
all  the  effects  that  influence  the  convection  mode.  It 
depends  on  conditions  in  the  boundary  layer,  which  are 
influenced  by  surface  geometry,  the  nature  of  fluid  motion  and 
many  of  the  fluid  thermodynamic  and  transport  properties.  By 
considering  the  magnitude  of  the  factors  affecting  the  heat 
transfer  coefficient,  h,  an  appreciation  for  the  complexity  in 
determining  its  value  is  obtained.  In  simple  flow  situations, 
solutions  for  h  are  readily  effected  mathematically,  however, 
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for  situations  of  complex  flow  geometries,  such  as  those  in 
the  TALSR,  the  more  practical  approach  involves  calculating  h 
from  empirical  equations.  The  particular  form  of  these 
equations  is  obtained  by  correlating  measured  convection  heat 
and  mass  transfer  results  in  terms  of  appropriate 
dimensionless  groups.  The  development  of  the  dimensionless 
group  used  to  determine  h  was  performed  by  Incropera  and 
Dewitt  (1981) ,  and  resulted  in  the  derivation  of  the  Nusselt 
number  (Nu) .  The  dimensionless  Nusselt  number  provides  a 
measure  of  the  convective  heat  transfer  occurring  at  the 
surface.  For  a  prescribed  geometry,  the  Nusselt  number  is  a 
universal  function  of  x*,  the  Reynolds  number,  and  the  Prandtl 
number,  where  x*  is  the  dimensionless  length  of  the  fluid 
along  the  channel.  A  detailed  analysis  of  these  factors  will 
determine  the  exact  correlation  to  be  used  in  determining  the 
Nusselt  number.  For  the  given  flow  geometry  and 
considerations  of  the  HPX,  the  Reynolds  number  is  given  by 
Garrett  (1992)  to  be  1900,  therefore,  flow  through  the  coolant 
channel  remains  in  the  laminar  region.  In  the  absence  of 
strict  correlations  for  oscillatory  flow  convection 
coefficients,  a  steady  flow  Nusselt  correlation  was  assumed  to 
provide  a  suitable  representation  of  heat  transfer  in  the 
channel.  Sieder  and  Tate  (1936)  proposed  a  suitable 
correlation  for  laminar  flow  in  tubes  and  ducts 
([  (ReoPrD/L)^^^)  (/i/Mg)^-^^]  s  2)  given  by; 
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Nu  =  1.86  (RePr/ (L/D) 


(4.1) 


where  n  and  are  the  average  dynamic  viscosity  and  the 
surface  dynamic  viscosity  respectively.  From  knowledge  of  the 
Nusselt  number,  the  convection  coefficient  may  now  be  found 
using; 


Nu  =  (hde/kp)  (4.2) 

where  dg  is  the  effective  diameter  of  a  non-circular  duct 
through  which  the  fluid  passes.  Replacing  D  with  de  in 
Equation  (4.1)  and  combining  with  Equation  (4.2)  results  in 

h=  (Nu(kE.)/de)  =  (1.86kp/de)  (RePr/ (L/de)  )^^^(M//is)°-^‘'  (4.3) 

Then  using  the  values  of  L,  Re  and  Pr  specified  in  Table  1, 
and  realizing  that  for  air  1  over  the  temperature 

range  of  interest  for  the  HPX  it  is  easily  shown  that; 

h  =  (7.9  X  10'^) (4.4) 

where  h  is  given  in  Watts/cm^-K.  The  effective  diameter,  d^, 
is  defined  as; 


de  =  (4AJP) 


(4.5) 
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where  A,  and  P  are  the  flow  cross-sectional  area  and  the 
wetted  perimeter  respectively.  A  rectangular  duct  flow 
geometry  is  assumed  for  the  TALSR  based  on  the  large  radius  of 
curvature  of  the  HPX  and  the  small  spacing  between  fins,  thus 
as  shown  in  Figure  4; 

de  =  2zb/(b  +  z)  (4.6) 
where  z  =  (W  -  6)/2,  and  b  =  b^  +  bj.  The  value  of  b  varies  by 
location  within  the  HPX,  as  shown  in  Figure  5,  and  results  in 
corresponding  changes  in  the  convection  coefficient  for  each 
location.  Therefore  the  value  of  h  in  Equation  (4.4)  must  be 
considered  independently  for  each  location  along  the  copper 
tubing.  This  significantly  increases  the  complexity  of  the 
analysis . 

Bo  TEMPERATTOl  EXCESS  DETESMIMMIOM 

Determination  of  temperature  excess  variation  with 
location  along  the  length  of  copper  tubing  is  also  required  to 
adequately  complete  the  analysis  of  the  TALSR.  An  accurate 
model  of  the  heat  transfer  processes  shown  in  Figure  7  is 
required  to  detesrmine  this  variation. 

Application  of  the  model  builder  program  THANSS,  located 
within  the  Steady  State  Thermal  Analyzer  software,  to  the 
TALSR  is  accomplished  by  dividing  the  length  of  the  copper 
tubing  surface  into  144  subvolumes  of  varying  size  based  on 
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location.  Additionally,  another  144  nodes  are  assigned  to 
corresponding  fluid  nodes  within  the  pipe  to  account  for 
variations  in  fluid  temperature  as  it  flows  through  the 
tubing.  A  summary  of  nodal  assignments  based  on  location  is 
given  in  Appendix  C.  An  additional  two  nodes  are  required  to 
complete  the  model.  The  first  node,  a  constant  heat  source 
node,  is  assigned  to  the  air  flowing  through  the  coolant 
channels  created  by  the  tube  and  fin  design.  The  temperature 
of  the  air  is  considered  uniform  and  constant  at  40°C.  The 
second  node  is  used  to  represent  the  liquid  input  temperature 
at  the  inlet  to  the  HPX.  This  temperature  is  also  assumed 
uniform  and  constant  at  a  temperature  of  25°C. 

The  general  form  of  the  heat  flow  equations  used  for  all 
modes  of  heat  transfer  considered  within  the  HPX  is; 

q  =  K(Ti  -  T2)  (4.7) 

where  K,  the  conductance,  varies  in  form  depending  on  the  mode 
of  heat  transfer  considered.  For  the  HPX  model,  four  forms  of 
thermal  conductance  are  required  to  define  the  various  modes 
of  heat  transfer  occurring  within  the  HPX. 

The  first  conductance  is  represented  as  Ki  and  is  given 

by; 


Ki  =  KA^/aL 


(4.8) 


where  k  is  the  thermal  conductivity,  A.  is  the  cross  sectional 
area,  and  aL  is  the  length  between  adjacent  nodes.  This 
conductance  is  used  to  define  heat  flow  between  adjacent  nodes 
on  the  surface  of  the  copper  tubing,  therefore,  the  cross 
sectional  area  available  for  heat  transfer,  A^,  is  given  byi 

Ac  =  (Router  -  Runner)  =  0.134  Cffl^  (4.9) 

The  thermal  conductivity  of  copper  (k  =  401  W/m-K)  was  used 
for  all  calculations  involving  K^. 

The  second  conductance  is  used  in  the  calculation  of  the 
convective  heat  transfer  between  nodes  on  the  surface  of  the 
copper  tubing  and  corresponding  liquid  nodes  located  within 
the  copper  tubing.  It  is  denoted  as  K2  and  is  given  as; 

K2  ^  h^^3  (4.10) 

where  h„  is  the  convective  heat  transfer  coefficient  due  to 
water  flow  through  the  tube,  and  A3  is  the  surface  area  over 
which  the  heat  transfer  occurs.  The  given  value  of  for 
turbulent  water  flow  through  the  tube  is  given  by  Garrett 
(1992)  as  12600  W/m^-K.  The  surface  area  over  which  the  heat 
transfer  occurs  is  based  on  the  inner  radius  of  the  copper 
tubing  and  is  given  by; 

A3  =  2URinner^l'  (4.11) 
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where  aL  is  identical  in  value  to  that  used  in  determining  Kj. 


The  third  conductance  form,  K3,  is  used  in  the 
determination  of  the  convective  heat  transfer  between  adjacent 
fluid  nodes  within  the  tube.  It  is  given  as: 

K3  =  WpCp  (4.12) 

where  Wp  is  the  fluid  weight  flow  and  c^  is  its  specific  heat 
capacity.  This  value  was  calculated  for  a  variety  of  flow 
rates  (Wp  =  68  kg/hr,  149.7  kg/hr,  272.2  kg/hr,  362.9  kg/hr) 
through  the  tubes,  and  the  thermal  performance  of  each  flow 
rate  was  analyzed.  A  constant  value  of  4.182  kJ/kg-K  was  used 
for  the  specific  heat  capacity  of  water  in  all  calculations  of 

K3. 

The  fourth  conductance  term  necessary  to  analyze  the 
thermal  model  is  used  in  the  calculation  of  the  heat  transfer 
from  the  surface  of  the  tubing,  to  the  surrounding  environment 
via  both  the  prime  and  fin  surfaces.  This  term  is  the  most 
difficult  of  the  conductance  forms  to  determine,  and  requires 
a  return  to  the  principles  presented  in  the  single  stack  cold 
plate  analysis.  Equation  (2.33)  is  written  in  the  form  of  the 
general  heat  equation  used  by  the  thermal  analysis  software  in 
its  calculations  where; 
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application.  The  calculated  K-values  are  then  used  as  input 
to  the  thermal  analyzer  to  form  a  series  of  node  connection 
data.  The  spreadsheet  calculations  and  resulting  node 
connection  data  for  each  case  considered  is  provided  in 
Appendix  D.  In  the  HPX  model,  the  tube  water  inlet 
temperature  and  the  oscillating  air  temperature  are  assigned 
constant  values.  Additionally,  as  mentioned  earlier,  144 
nodes  were  assigned  to  locations  along  the  copper  tubing 
(nodes  1-144)  and  144  corresponding  nodes  (nodes  145-288)  were 
assigned  to  the  centerline  liquid  temperature  within  the 
tubing. 

In  the  initial  development,  it  was  assumed  that  all  fin 
pairs  were  shared  equally  (0bi  =  0b2)  •  This  condition  is  the 
easiest  to  model,  because  fin  sharing  node  pairs  have 
equivalent  values  of  K4  assigned  to  them.  This  model  results 
in  the  assigning  of  46  distinct  K-values  and  is  used  in  the 
establishment  of  the  initial  temperature  excess  to  be  used  in 
subsequent  iterations.  The  computed  temperature  excess 
variation  with  location  was  then  used  in  the  calculation  of 
the  nodal  fin  sharing  pair  R«  values  using  Equation  (2.26). 
Once  the  values  were  known,  the  values  of  hz  and  b^  were 
calculated  using  Equation  (2.30).  The  assignment  of  specific, 
non  uniform  fin  lengths  (  b^,  hz)  along  the  tubing  surface, 
required  the  value  of  K4  to  be  modified  for  each  node.  This 
was  required  based  on  the  fact  that  now  unique  values  of  Yin,£ 
existed  for  each  node.  Applying  the  K-value  equations  to  each 
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node,  for  this  model,  resulted  in  the  generation  of  252  unique 
values  of  K4,  These  values  were  then  entered  into  the  thermal 
analysis  program.  The  thermal  performance  for  a  variety  of 
flow  rates  (Wp  =  68  kg/hr,  149.7  kg/hr,  272.2  kg/hr,  362.9 
kg/hr)  was  also  analyzed  for  this  new  model.  These  analyses 
provided  adequate  data  for  a  performance  prediction  of  the 
TALSR. 
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V.  EFFECTS  OF  TEMPERATURE  EXCESS  RATIO  VARIATIONS 

The  base  temperature  excess  (0^)  ,  as  defined  earlier,  is 
the  difference  between  the  temperature  at  the  base  of  the  fin 
and  the  temperature  of  the  coolant  fluid,  given  by; 

0b  =  Tb  -  T.  (5.1) 

It  represents  the  maximum  driving  potential  for  convective 
heat  transfer  across  the  fin.  Hence,  the  maximum  rate  at 
which  a  fin  could  dissipate  energy  is  the  rate  that  would 

exist  if  the  entire  fin  surface  were  at  the  base  temperature. 

However,  because  any  fin  is  characterized  by  a  finite 
conduction  resistance,  a  temperature  gradient  will  exist  along 
the  fin  and  the  rate  of  energy  dissipation  will  be  less  than 
the  maximum  rate.  Thus,  a  convenient  measure  for  the  thermal 
performance  of  a  particular  fin  is  provided  by  the  fin 
efficiency,  t],  defined  as  [Incropera  and  DeWitt  (1981)]; 

n  =  qf/qideai  (5.2) 

where 

qf  =  qb  =  Yo0b  ta-nh(mb2) 

qideai  =  hPb0b  (5.3) 

for  a  rectangular  fin  of  uniform  cross  sectional  area  with  an 
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adiabatic  tip.  The  equation  for  q^^eai  represents  the  heat 
convectively  transferred  from  a  fin  of  height  b  to  the 
environment  if  6  =  6t,  at  all  points  along  the  fin.  Combining 
Equations  (5.2)  and  Equation  (5.3)  results  in  a  conventional 
fin  efficiency  given  as; 

T)  =  tanh(mb)/mb  (5.4) 

where  m  is  as  given  in  Equation  (2.9),  and  b  is  the  total 
height  of  the  fin.  The  application  of  this  parameter  to  cold 
plates  with  asymmetric  heat  loading,  such  as  those  modeled  in 
the  HPX,  will  result  in  individual  efficiencies  being 
identified  for  each  fin  subdivision  (b^^  and  102)  .  In  addition, 
an  overall  efficiency  for  the  total  fin  height  b  is  also 
calculable. 

A  simplified  cold  plate  configuration  will  be  used  as  the 
model  for  this  analysis  in  order  to  provide  clarity  to  the 
development.  The  model  will  consist  of  a  single  fin  with  a 
total  height  b,  and  known  heat  transfer  characteristics  for 
the  surrounding  flow  geometry.  Therefore,  the  only  required 
data  to  complete  the  thermal  analysis  of  the  model  is  the 
prime  surface  temperature  on  either  end  of  the  fin.  Once  this 
value  is  known,  R^,  b^  and  b2  are  easily  determined  using 
Equations  (2.26)  through  (2.28). 

A  conventional  derivation  of  the  efficiencies  for  each 
fin  subdivision  is  easily  determined  by  substituting  the 
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values  of  and  b2  in  for  the  total  fin  height,  b,  in  Equation 
(5.3).  A  conventional  overall  efficiency  of  the  entire  fin 
height,  b,  can  also  be  calculated  using 

Coverall  “  (^actualbl  5actualb2)  /  (^idealbl  t  Qidealb2 )  (5»5) 

which  algebraically  reduces  to 

Hoverali  ^bl/  +  (b2/biR«))  +  Ilb2/(1  +  (biRfl/b^))  (5.6) 

The  value  of  used  in  determining  Equation  (5.6)  is  based 
upon  the  average  temperature  change  across  the  fin  as  given  by 

Rfl  =  (aT/2  +  -  TJ/(-aT/2  +  T^vg  "  %)  (5.7) 


where 

at  =  (Tbi  -  Tb2) 

and  T,,g  =  (Tbi  +  Tb2) /2  (5.8) 

The  use  of  this  definition  for  Re,  contrary  to  one  based 
solely  on  T^i  or  Tb2,  provides  an  accurate  representation  of 
the  response  in  fin  efficiency  due  to  variations  in  base 
temperature  excess  across  the  fin. 

These  variations  in  fin  efficiency  were  then  plotted 
versus  the  difference  in  base  temperature  excesses  as  shown  in 
Figure  8 . 

A  more  practical  definition  for  fin  efficiency  would 
result  in  the  efficiency  of  each  segment  increasing  with  the 
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length  of  the  respective  fin  heights.  For  this  development  the 
overall  efficiency  is  defined  as 

Coverall  (5.9) 

where  1)1  and  11 2  are  given  by 

1i  =  qfi/qideai  =  Yo0bi  tanh(mbi)/qideai  (5.10) 

and  i  =  1  or  2.  The  value  of  qideai  this  development  is 

given  as 


qideal  “  hPb0  bi 


(5.11) 


where  0bi  is  chosen  as  the  maximum  value  of  the  magnitude  of 
either  0bi  or  0b2-  For  example,  for  i  1  it  follows  from 
Equation  (5.11)  that  qideai  =  hPb0bi.  After  substitution  of  this 
result  into  Equation  (5.10)  and  combining  with  Equation 
(5.11),  it  is  found  that  for  R,  i  1  overall  efficiency  is 
given  as 

iloverau  =  (tanh (mb^)  /  (mb) )  +  (tanh(mb2)  /  (mbR^) )  (5.12) 
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similarly  for  ^  1 


’loveraii  =  ( Rfl  ( tanh  (inbi ) )  /  ( mb)  )  +  (tanh (mb,)  /  (mb) )  (5,13) 

These  equations  are  seen  to  be  equal  for  the  case  where  = 
1.  A  graphical  representation  of  the  relationship  between  the 
individual  fin  efficiencies  and  the  practical  overall 
efficiency  is  presented  in  Figure  9. 


VI.  RESULTS 


An  accurate  design  and  performance  analysis  of  the  HPX 
requires  critical  assessment  of  the  thermal  analyzer  output 
data,  and  representation  of  that  data  in  a  format  that  is 
easily  understood  and  interpreted. 

A.  PROGRAM  OUTPUT 

The  thermal  analyzer  output  data  for  the  simplified  model 
provides  baseline  temperature  excess  variations  along  the 
surface  of  the  copper  tubing  and  liquid  centerline 
temperatures.  The  temperature  output,  for  the  nodes  assigned 
to  the  tubing  surface  (1-144),  indicated  variations  in 
temperature  along  the  length  of  the  tubing.  This  is  due  to 
variations  in  available  heat  transfer  area,  based  on  the 
assignment  of  node  locations  and  resultant  fin  allocation. 
Additionally,  the  liquid  centerline  temperature  showed  a 
gradually  increasing  trend  from  inlet  to  outlet  which  is 
consistent  with  the  expected  results. 

Analysis  of  the  complex  model  resulted  in  similar 
temperature  variations  for  both  the  tubing  and  liquid 
centerline  temperatures,  with  only  slight  differences  in 
actual  temperature  values  from  those  obtained  using  the 
simplified  model.  Complex  model  analysis  for  different  flow 
rates  indicated  that  temperature  values  along  the  surface  of 
the  tube,  and  throughout  the  liquid  in  the  tube  were  largely 
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dependent  on  the  mass  flow  rate.  For  an  increasing  mass  flow 
rate,  this  dependence  resulted  in  lower  tube  surface 
temperatures,  fluid  outlet  temperature,  and  overall  change  in 
fluid  temperature  as  it  passed  through  the  heat  exchanger.  A 
summary  of  the  output  nodal  temperatures  for  each  model 
considered  is  found  in  Appendix  E.  The  results  were  consistent 
with  expectations  and  are  presented  graphically  in  Figures 
(10)  and  (11)  .  In  addition,  the  thermal  analysis  provided  the 
necessary  data  to  calculate  the  overall  heat  transfer  for  each 
mass  flow  rate,  using; 


q  =  (dm/dt)Cf  aT  (6o1) 

where  Cp  is  the  specific  heat  capacity  of  water  (4.182  kJ/kg- 
K) .  The  heat  transfer  rate  is  plotted  for  each  mass  flow  rate 
and  is  presented  in  Figure  (12). 
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Tube  surface  temperature  variation  (Celsius) 


Tube  surface  temperature  variation  with  Mass  flow  rate 


Figure  10:  Graphical  representation  of  Tube  surface  temperature 

variation  with  mass  flow  rate. 
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Mass  flow  rate  (kg/sec) 

Figure  11:  Graphical  representation  of  Coolant  Temperature 
difference  (Toutiet"  Tinigt)  variation  with  mass  flow  rate. 
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Figure  12 :  Graphical  representation  of  Heat  Transfer  with  mass 
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VII.  SUMMARY  AMD  CONCLUSIONS 


The  results  of  this  investigation  into  the  thermal 
performance  of  the  HPX  leads  to  several  conclusions.  These 
conclusions  are  broken  down  into  the  following  topics:  design 
effectiveness,  effectiveness  of  applying  single  stack  cold 
plate  analysis,  effectiveness  of  computer  modeling,  and 
performance  analysis  validity. 

A.  DESIGN  EFFECTIVENESS 

Design  effectiveness  consideration  was  based  solely  on 
the  physical  configuration  of  the  HPX.  The  use  of  copper 
tubing  bent  into  a  serpentine  pattern  and  then  soldered  or 
furnace  brazed  on  a  screen  of  copper  fins  results  in  a  small 
and  inefficient  contact  surface  between  the  tubing  and  the 
fins.  A  better  design  and  the  one  actually  used  to  model  the 
HPX  would  inlay  the  copper  tubing  into  the  screen  of  copper 
fins.  This  would  result  in  a  much  higher  effective  surface 
area  for  heat  transfer  than  the  current  configuration.  The 
success  of  applying  a  serpentine  tubing  pattern  for  this 
application  as  opposed  to  the  more  conventional  parallel 
pattern  was  not  analyzed  and  provides  a  basis  for  future 
thesis  work. 
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Bo  EFFECTIVESJESS  OF  SIHGLE  ST1,CS  COLD  PL^Tl  ANALYSIS 

An  analysis  based  on  the  work  of  Pieper  and  Kraus  (1995) 
indicated  distinct  fin  sharing  characteristics  along  the 
length  of  copper  tubing  based  on  the  temperature  excess  ratio 
across  each  shared  fin.  This  resulted  in  small  variations  in 
computed  temperatures  along  the  length  of  the  tubing  compared 
to  a  model  subjected  to  equal  operating  temperatures  on  the 
right  and  left  base  surfaces.  The  magnitude  of  this  variation 
is  dependent  on  the  scale  of  the  application  and  could  result 
in  large  values  for  a  large  scale  application  similar  to  the 
WyoDak  facility  in  Gillette,  Wyoming.  Thus,  a  single  stack 
cold  plate  analysis  would  be  very  useful  if  the  analysis 
required  very  accurate  representations  of  temperature  along 
the  length  of  copper  tubing  in  a  large  scale  application.  The 
variation  in  the  magnitude  of  the  temperature  variation  based 
on  the  scale  of  the  application  provides  a  basis  for  further 
research. 


Ce  EFFECTIVEMlSa  OF  COMPOTES  MODELING 

Computer  modeling  provided  a  convenient  and  reliable 
method  of  calculating  the  multiple  equations  created  as  the 
result  of  a  detailed  analysis  of  the  HPX  heat  exchanger.  The 
use  of  computer  modeling  provides  flexibility  in  the  analysis 
of  various  heat  transfer  parameters.  The  model  used  for  the 
analysis  of  the  HPX  consisted  of  air  flowing  over  fins. 
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heating  water  flowing  through  the  copper  tubing.  Once  these 
initial  inputs  are  set  up  and  the  requisite  files  built  within 
the  thermal  analysis  software,  it  becomes  simply  a  matter  of 
replacing  the  initial  model  values  with  new  values  to  evaluate 
a  new  system.  Therefore,  various  working  fluids  with  widely 
varying  properties  and  different  internal  heat  exchanger 
geometries  can  be  analyzed  very  easily.  This  permits  the 
convenient  application  of  specific  conditions  for  a  given 
application,  thus  saving  money  and  laborious  hours  in  the  lab 
building  and  evaluating  various  configurations  for  a  given 
application.  However,  once  a  given  application  is  chosen 
through  the  use  of  computer  modeling,  extensive  testing  and 
empirical  data  collection  is  required  to  validate  the  computer 
generated  results.  For  the  HPX  model  analyzed  in  this  thesis, 
the  collection  of  empirical  results  through  testing  and 
subsequent  comparison  with  the  computer  generated  results  is 
still  required. 

D.  VALIDITY  OP  PERFORMANCE  ANALYSIS 

The  performance  analysis  of  the  HPX  required  the 

determination  of  the  convection  coefficient,  h,  and  the 

conductance  matrix.  These  values  were  determined  using 

% 

numerical  analysis  techniques. 

In  the  absence  of  strict  correlations  for  oscillatory 
flow  convection  coefficients,  a  steady  flow  Nusselt 
correlation  was  assumed  to  provide  a  suitable  representation 


of  heat  transfer  in  the  channel.  This  is  a  major  assumption, 
but  not  without  merit  based  on  the  argument  provided  in  the 
thermal  performance  section.  However,  a  more  representative 
analysis  could  be  made  through  the  application  of  a  Nusselt 
correlation  based  solely  on  acoustically  oscillated  flow 
analysis.  The  derivation  of  these  correlations  is  currently 
being  pursued  through  a  variety  of  research,  including  work 
conducted  at  Naval  Postgraduate  School. 

The  conductance  matrix  was  used  to  determine  the 
temperature  distribution  along  the  length  of  the  copper 
tubing.  This  distribution  of  temperatures  was  reasonable  and 
behaved  predictably  with  changes  in  the  mass  flow  rate  of 
water  through  the  tubing.  These  temperatures  were  then  used 
to  calculate  values  for  the  temperature  excess  ratio,  and 
subsequently  determine  the  respective  lengths  of  b^  and  bj. 
A  new  temperature  distribution  was  then  found  based  on  this 
cold  plate  analysis.  This  provided  an  adequate  representation 
of  the  temperature  variation  along  the  length  of  the  tubing, 
however  a  more  accurate  distribution  could  be  acquired  by 
repetition  of  the  analysis  for  each  new  set  of  temperature 
distribution  data  acquired.  This  could  continue  until  a  user- 
specified  variation  limit  between  successive  attempts  was  met, 
thus  satisfying  a  predetermined  level  of  accuracy. 
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APPENDIX  A.  MURRAY-GARDNER  ASSUMPTIONS 


The  Murray-Gardner  assumptions  are: 

1.  The  heat  flow  in  the  fin  and  its  temperatures  remain 
constant  with  time. 

2.  The  fin  material  is  homogenous,  its  thermal  conductivity  is 
the  same  in  all  directions,  and  it  remains  constant. 

3.  The  heat  transfer  coefficient  to  the  fin  is  constant  and 
uniform  over  the  entire  surface  of  the  fin. 

4.  The  temperature  of  the  medium  surrounding  the  fin  is 
uniform. 

5.  The  fin  thickness  is  so  small  compared  with  its  height  that 
temperature  gradients  across  the  fin  thickness  may  be 
neglected. 

6.  The  temperature  at  the  base  of  the  fin  is  uniform. 

7.  There  is  no  contact  resistance  where  the  base  of  the  fin 
joins  the  prime  surface. 

8.  There  are  no  heat  sources  within  the  fin  itself. 

9.  The  heat  transferred  through  the  outermost  edge  of  the  fin 
is  negligible  compared  with  that  leaving  the  fin  through  its 
lateral  surface. 

10.  Heat  transfer  to  or  from  the  fin  is  proportional  to  the 
temperature  excess  between  the  fin  ajid  the  surrounding  medium. 
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APPENDIX  B.  TRANSFORMATION  MATRIX  DEVELOPMENT 


A  general  application  of  linear,  homogenous,  second-order 
differential  equation  theory  dictates  that  Equation  (2.7) 
posses  two  independent  solutions.  These  solutions,  and  the 
subsequent  development  of  a  linear  transformation  matrix  to 
map  conditions  at  the  fin  tip  to  conditions  at  the  fin  base 
were  performed  by  Kraus  et  al.  (1978).  The  solutions, 
designated  A,i(x)  and  A,2(x)  ,  must  satisfy  the  initial  conditions 
at  the  base  of  the  fin  where  x  =  b. 

^i(^)  ~  i/  ^1*  (^)  ~ 

12(b)  =  0;  12' (b)  =  (l/lcA,(b))  (B.l) 

where  the  prime  indicates  a  first  derivative.  The  heat  flow, 
q(x),  is  always  taken  as  positive  from  base  to  tip. 
Therefore,  for  longitudinal  fins,  q(x)  is  given  by; 

q(x)  =  kAc(x)  (d0  (X) /dx)  (B.2) 

Thus,  the  solutions  li  and  Ij  be  used  to  assemble  the 
expressions  for  the  temperature  excess  0(x)  and  heat  flow 
q(x) ,  at  any  point  in  the  fin  in  terms  of  0b  and  qb  at  the  fin 
base ; 
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e(x)  =  0b^i(x)  +  qb^2(x) 


(Bo3) 


q(x)  =  )cAe(x)  [0bA.i'  (X)  +qb^2'(x)]  (B.4) 

In  matrix  form,  Equations  (3.3)  and  (3.4)  become; 


[0  ix)  1 

1  0 

g(x) 

0  kA^ix) 

(x)  X2  {x) 

9b 

The  thermal  transmission  matrix  is  the  linear  transformation 
generated  when  x  is  set  equal  to  a,  where  a  equals  either  the 
fin  height  or  zero  depending  on  the  origin  of  the  height 
coordinate; 


fe; 

Yii 

Yi2 

r  ^ 

0. 

9b\ 

Y21 

Y22. 

9b 

(B.  6) 


where 

Yii  =  ^i(a) 

Yi2  =  ^2(a)'' 

Y21  =  3cA^(a)  A,/  (a) 

Y22  =  kAc(a)  ^2'  (a)  (B.7) 
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The  elements  of  the  thermal  transmission  matrix  are  called  the 
thermal  transmission  parameters.  To  represent  conditions  at 
the  fin  base  in  terms  of  conditions  at  the  fin  tip,  it  is  seen 
that ; 


0. 


■0a’ 

=  fi 

r-l 

1 _ 

- 1 

o 

&) 

P 

“^21  ‘^22. 

where  the  matrix  P  is  the  inverse  of  the  thermal  transmission 
matrix  and  is  called  the  inverse  thermal  transmission  matrix. 
Its  elements  are  designated  as  the  inverse  thermal 
transmission  parameters. 
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APPENDIX  C.  NODAL  MODELING  DATA 


1.2  cm  ^  region  1 
0.9cm  ^region 2 
1.2  cm  f  region  3 


5.9  cm  region  4 


1.2C1C1  j  REGIONS 
0.6  cm  region  6 


REGION 


LENGTH 

(CM) 


1 

1.2 

2 

0.9 

3 

1.2 

4 

5.9 

5 

1.2 

6 

0.6 

#  OF  FINS 


22.6 


22.6 


110.7 


22.6 


11.3 


#OF 

NODES 


FINS/NODE 


Tube  Surface  Nodes 


Liquid  Nodes 


21-23 


165  -  167 


5-20 


149  -  164 


1-4 


145  -  148 
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Tube  Surface  Nodes 


Liquid  Nodes 


70-72 


68-69 


65-67 


214-216 


212-213 


209-211 


49-64 


193  -  208 


46-48 


190  -  192 


73-75 


76-77 

78-80 


217-219 


220  -  221 
222  -  220 


81-96 


223  -  238 


97-99 


239  -  242 


APPENDIX  D.  SPREADSHEET  K-VALDE  DETERMINATION  AND  NODE 
CONNECTION  DATA 


The  general  procedure  for  each  case  is  as  follows: 

1.  Use  node  location  and  applicable  equations  to  determine  fin 
length  associated  with  that  particular  node. 

2.  Determine  K-Values  using  spreadsheet  application. 

3 .  Input  K-Values  into  user  friendly  spreadsheet  that  associates 
each  K-Value  with  a  particular  node  and  branch. 

4.  Once  K-Values  are  input  into  thermal  analysis  software,  an 
easily  read  summary  of  the  individual  branches  and  their 
associated  conductances  is  produced. 
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TASS  GENERAL  INPUT  MENU  -  SI  Units 

(1)  Case  Title: 

TALSR { METRIC )  - - RUN  1.  SIMPLE  MODEL  CASE 

(2)  Nodes  288 

( 3 )  Constant  Temperatures  2 

(4)  Unique  Exponents  0 

(5)  Temperature  Dependent  Conductances  o 

(6)  Temperature  Dependent  Heat  Inputs  0 

(7)  Computational  Accuracy  .0100 

(8)  Starting  Temperature  25.0 

Are  these  inputs  correct  (Y/N)  ?  Y 
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BRANCH 

NODE  i  TON  i 

TAG 

1,  c,  s 

i  BRANCH 

NODE  ! 

TON  '  TAG 

f.  C,  3  1 

403 

249 

4 

S10 

i  453 

301  i  1 

311 

404 

301 

1 

S11 

454 

118 

119  !  1 

367  I 

405 

301 

1 

S11 

455 

262  1  4 

310  i 

406 

106 

107 

1 

S9 

456 

301 

1 

311 

407 

250 

4 

S10 

457 

301 

1 

311 

408 

301 

1 

S11 

458 

119 

120 

1 

S71 

409 

301 

1 

S11 

459 

263 

4 

S72 

410 

107 

108 

1 

S9 

460 

301 

1 

S73 

411 

251 

4 

S10 

461 

301 

1 

S90 

412 

301 

1 

S11 

462 

120 

121 

1 

S71 

413 

301 

1 

S11 

463 

264 

4 

372 

414 

108 

109 

1 

S9 

464 

301 

1 

S76 

415 

252 

4 

S10 

465 

301 

1 

386 

416 

\ 

301 

1 

S11 

466 

121 

122 

1 

S71 

417 

\ 

301 

1 

S11 

467 

265 

4 

S72 

418 

109 

110 

1 

S9 

468 

301 

1 

S79 

419 

253 

4 

S10 

469 

301 

1 

S82 

420 

301 

1 

S11 

470 

122 

123 

1 

S71 

421 

301 

1 

S11 

471 

266 

4 

S72 

422 

110 

111 

1 

S9 

472 

301 

1 

S79 

423 

254 

4 

S10 

473 

123 

124 

1 

S71 

424 

301 

1 

S11 

474 

267 

4  ■* 

372 

425 

301 

1 

S11 

475 

301 

1 

S76 

426 

111 

112 

1 

S9 

476 

124 

125 

;  ■ 

367 

427 

255 

4 

S10 

477 

268 

4 

S72 

428 

301 

1 

S11 

478 

301 

1 

S73 

429 

301 

1 

S11 

479 

125 

126 

1 

S9 

430 

112 

113  ’ 

1 

S9 

480 

269 

4 

310 

431 

256 

4 

S10 

481 

301 

1 

322 

432 

301 

1 

S11  ' 

482 

301 

1 

311 

433 

301 

1 

S11 

483 

126 

127 

1 

39 

434 

113 

114 

1 

S9 

484 

270 

4 

S10 

435 

257 

4 

S10 

485 

301 

1 

S26 

436 

301 

1 

S11 

486 

301 

1 

S11 

437 

301 

1 

S11 

487 

127 
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1 

39 

438 

114 

115 

1 

S9 

488 
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310 

439 
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S10 
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489 
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1 

S11 
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301 

1 

311 

441 

301 

1 

S11 

491 

128 

129 

1 

S9 

442 

115 

■IBM 

1 

S9 

492 
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4 

S10 

443 

[■QUI 
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493 

1 

334 

444 

301 

1 

S11 

301 

1 

311 

445 

301 

1 
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1 

39 

446 

116 

117 

1 

S9 
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4 

S10 
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497 
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1 

S38 
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1 

311 

449 

301 

1 

S11 
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131  j  1 

S9 

450 
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S9 

500 

274  i  4 

310  1 
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\^m 

S10 
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1  301  ;  1  1  S42 
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1  301 

\  1 

S11 
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!  301  1  i  S11 
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79 


80 


81 


TASS  Branch  Connection  Suiimiary  in  W/degC 


or  Watts  if  Tag  =  lo 


Brnh  From  To 


1 

1 

2 

2 

1 

145 

3 

2 

3 

4 

2 

146 

5 

3 

4 

6 

3 

147 

7 

4 

5 

8 

4 

148 

9 

5 

6 

10 

5 

149 

11 

5 

301 

12 

6 

7 

13 

6 

150 

14 

6 

301 

15 

7 

8 

16 

7 

151 

17 

7 

301 

18 

7 

301 

19 

8 

9 

20 

8 

152 

21 

8 

301 

22 

8 

301 

23 

9 

10 

24 

9 

153 

25 

9 

301 

26 

9 

301 

27 

10 

11 

28 

10 

154 

29 

10 

301 

30 

10 

301 

31 

11 

12 

32 

11 

155 

33 

11 

301 

34 

11 

301 

35 

12 

13 

36 

12 

156 

37 

12 

301 

38 

12 

301 

39 

13 

14 

40 

13 

157 

41 

13 

301 

42 

13 

301 

43 

14 

15 

44 

14 

158 

45 

14 

301 

46 

14 

301 

47 

15 

16 

48 

15 

159 

49 

15 

301 

50 

15 

301 

51 

16 

17 

52 

16 

160 

53 

16 

301 

54 

16 

301 

55 

17 

18 

56 

17 

161 

Tag  Conduct 
1  .178E+01 
4  ,576Et00 
1  •178E+01 
4  .576E+00 
1  .178E+01 
4  .576Et00 
1  .160E+01 
4  •576E+00 
1  -146E+01 
4  .701E+00 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  ,146E+01 
4  .701E+00 
1  .840E-01 
1  .240E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .490E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .680E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  ,820E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .910E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .970E-01 
1  •146E+01 
4  .701E+00 
1  .840E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  •840E-01 
1  .ldlE+00 
1  .146E+01 
4  .701E+00 
1  •840E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  •840E-01 
1  .970E-01 
1  •146E+01 
4  .701E+00 


Brnh 

From  To 

57 

17 

301 

58 

17 

301 

59 

18 

19 

60 

18 

162 

61 

18 

301 

62 

18 

301 

63 

19 

20 

64 

19 

163 

65 

19 

301 

66 

19 

301 

67 

20 

21 

68 

20 

164 

69 

20 

301 

70 

20 

301 

71 

21 

22 

72 

21 

165 

73 

21 

301 

74 

22 

23 

75 

22 

166 

76 

22 

301 

77 

23 

24 

73 

23 

167 

79 

23 

301 

80 

24 

25 

81 

24 

168 

82 

24 

301 

83 

24 

301 

84 

25 

26 

85 

25 

169 

86 

25 

301 

87 

25 

301 

88 

26 

27 

89 

26 

170 

90 

26 

301 

91 

26 

301 

92 

27 

28 

93 

27 

171 

94 

27 

301 

95 

27 

301 

96 

28 

29 

97 

28 

172 

98 

28 

301 

99 

28 

301 

100 

29 

30 

101 

29 

173 
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29 

301 

103 

29 

301 

104 

30 

31 
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30 

174 

106 

30 

301 

107 

30 

301 
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31 

32 

109 

31 

175 

110 

31 

301 

111 

31 

301 

112 

32 

33 

Tag  Conduct 
1  ,840E-01 
1  ,910E-01 
1  .146Et01 
4  .701E+00 
1  .840E-01 
1  .820E-01 
1  .146E+01 
4  .701E-I-00 
1  .840E-01 
1  .680E-01 
1  .129E+01 
4  .701E+00 
1  .840E-01 
1  ,490E-01 
1  .115E+01 
4  .889E+00 
1  .900E-01 
1  ,115E+01 
4  .889E+00 
1  .710E-01 
1  .IISE+Ol 
4  .889E+00 
1  .320E-01 
1  .115E+01 
4  .889E+00 
1  .131E+00 
1  .320E-01 
1  ,115E+01 
4  .889E+00 
1  .lllE+00 
1  .710E-01 
1  .129E+01 
4  .889E+00 
1  ,940E-01 
1  .900E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  ,146E+01 
4  .701E+00 
1  .840E~01 
1  •840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
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181 
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39 

301 
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40 

41 
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40 

184 
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40 

301 

147 

40 

301 

148 

41 

42 

149 

41 
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150 

41 

301 

151 

41 

301 

152 

42 

43 

153 

42 

186 

154 

42 

301 

155 

42 

301 

156 

43 

44 

157 

43 

187 

158 

43 

301 

159 

43 

301 

160 

44 

45 

161 

44 
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162 

44 

301 

163 

44 

301 

164 

45 

46 

165 

45 

189 

166 

45 

301 

167 

46 

47 

168 

46 

190 

Tag  Conduct 
4  •701E+00j 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  ,840E“01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146Et01 
4  •701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  -840E-01! 
1  .840E-01I 
1  .146E+01 
4  ,701E+00 
1  .840E-01 
1  •840E^01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .129E+01 
4  .701E+00 
1  .840E-01 
1  •840E-01 
1  •115E+01 
4  .889E+00 
1  .900E-01 
1  •124E+00 
1  .115E+01 
4  .889E+00 
1  .710E-01 
1  .920E-01 
1  .115E+01 
4  .889E+00 
1  .320E-01 
1  .115E+01 
4  .889E+00 


82 


Brnh 

From  To 

169 

46 

301 

170 

46 

301 

171 

47 

48 

172 

47 

191 

173 

47 

301 

174 

47 

301 

175 

48 

49 

176 

48 

192 

177 

48 

301 

178 

48 

301 

179 

49 

50 

180 

49 

193 

181 

49 

301 

182 

49 

301 

183 

50 

51 

184 

50 

194 

185 

50 

301 

186 

50 

301 

187 

51 

52 

188 

51 

195 

189 

51 

301 

190 

51 

301 

191 

52 

53 

192 

52 

196 

193 

52 

301 

194 

52 

301 

195 

53 

54 

196 

53 

197 

197 

53 

301 

198 

53 

301 

199 

54 

55 

200 

54 

198 

201 

54 

301 

202 

54 

301  . 

203 

55 

56 

204 

55 

199 

205 

55 

301 

206 

55 

30X 

207 

56 

57 

208 

56 

200 

209 

56 

30X 

2X0 

56 

301 

211 

57 

58 

2X2 

57 

201 

2X3 

57 

301 

2X4 

57 

30X 

215 

58 

59 

216 

58 

202 

2X7 

58 

30X 

2X8 

58 

30X 

2X9 

59 

60 

220 

59 

203 

22X 

59 

30X 

222 

59 

30X 

223 

60 

6X 

224 

60 

204 

Tag  Conduct 
1  .149E+00 
1  .320E-01 
1  .115E+01 
4  .889E+00 
1  .125E+00 
1  .710E-01 
1  .129E+01 
4  .889E+00 
1  .970E-01 
1  .900E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  •840E-01 
1  .146E+01 
4  .701E+00 
1  .84aE-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  •840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
X  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 


Brnh 

From  To 

225 

60 

301 

226 

60 

301 

227 

61 

62 

228 

61 

205 

229 

61 

301 

230 

61 

301 

231 

62 

63 

232 

62 

206 

233 

62 

301 

234 

62 

301 

235 

63 

64 

236 

63 

207 

237 

63 

301 

238 

63 

301 

239 

64 

65 

240 

64 

208 

241 

64 

301 

242 

64 

301 

243 

65 

66 

244 

65 

209 

245 

65 

301 

246 

65 

301 

247 

66 

67 

248 

66 

210 

249 

66 

301 

250 

66 

301 

251 

67 

68 

252 

67 

2X1 

253 

67 

30X 

254 

67 

30X 

255 

68 

69 

256 

68 

2X2 

257 

68 

30X 

258 

68 

30X 

259 

69 

70 

260 

69 

2X3 

261 

69 

30X 

262 

69 

30X 

263 

70 

71 

264 

70 

2X4 

265 

70 

30X 

266 

70 

30X 

267 

71 

72 

268 

71 

2X5 

269 

71 

30X 

270 

71 

30X 

271 

72 

73 

272 

72 

2X6 

273 

72 

30X 

274 

72 

30X 

275 

73 

74 

276 

73 

2X7 

277 

73 

30X 

278 

73 

30X 

279 

74 

75 

280 

74 

218 

Tag  Conduct 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .108E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .992E+00 
4  .990E+00 
1  .920E-01 
1  .940E-01 
X  .172E+0X 
4  .815E+00 
1  .920E-01 
1  .lllE+00 
1  .210E+0X 
4  .542E+00 
1  .920E-0X 
X  -laXE+OO 
1  .X25E+0X 
4  .655E+00 
1  .980E-0X 
X  .X72E+00 
1  .X20E+0X 
4  .655E+00 
X  •980E-0X 
X  .X71E+00 
X  .XX5E+0X 
4  .889E+00 
X  .900E-0X 
X  .X57E+00 
X  .XX5E+0X 
4  .889E+00 
1  .7X0E-0X 
X  .X38E+00 
X  .XX5E+0X 
4  .889E+00 
X  ,320E-0X 
X  .670E-0X 
X  .XX5E+0X 
4  .889E+00 
X  .670E-0X 
X  .320E-0X 
X  .XX5E+0X 
4  •889E+00 


Brnh 

From  To 

281 

74 

301 

282 

74 

301 

283 

75 

76 

284 

75 

219 

285 

75 

301 

286 

75 

301 

287 

76 

77 

288 

76 

220 

289 

76 

301 

290 

76 

301 

291 

77 

78 

292 

77 

221 

293 

77 

301 

294 

77 

301 

295 

78 

79 

296 

78 

222 

297 

78 

301 

298 

78 

301 

299 

79 

80 

300 

79 

223 

301 

79 

301 

302 

79 

301 

303 

80 

..81 

304 

80 

224 

305 

80 

301 

306 

80 

301 

307 

81 

82 

308 

8X 

225 

309 

8X 

301 

310 

8X 

301 

3XX 

82 

83 

3X2 

82 

226 

3X3 

82 

301 

3X4 

82 

301 

3X5 

83 

84 

3X6 

83 

227 

3X7 

83 

301 

3X8 

83 

301 

3X9 

84 

85 

320 

84 

228 

32X 

84 

301 

322 

84 

30X 

323 

85 

86 

324 

85 

229 

325 

85 

301 

326 

85 

301 

327 

86 

87 

328 

86 

230 

329 

86 

30X 

330 

86 

30X 

33X 

87 

88 

332 

87 

231 

333 

87 

30X 

334 

87 

301 

335 

88 

89 

336 

88 

232 

Tag  Conduct 
1  .138E+00 
1  .710E-01 
1  .120E+01 
4  .889E+00 
1  .157E+00 
1  .900E-01 
1  .125E+01 
4  .655E+00 
1  .171E+00 
1  •980E~01 
1  .210E+01 
4  .655E+00 
1  •172E+00 
1  .980E-01 
1  ,172E+01 
4  .542E+00 
1  .131E+00 
1  .920E-01 
1  .992E+00 
4  .815E+00 
1  .lllE+00 
1  •920E-01 
1  .108E+01 
4  .990E+00 
1  .940E-01 
1  .920E-01 
1  .146E+01 
4  .70XE+00 
1  .840E-01 
X  •840E-01 
X  •146E+0X 
4  .70XE+00 
X  .840E-0X 
1  .840E-0X 
X  .146E+0X 
4  .701E+00 
X  •840E-0X 
1  .840E-0X 
X  .146E+01 
4  .70XE+00 
1  •840E-01 
X  .840E-0X 
1  •X46E+0X 
4  .70XE+00 
1  .840E-0X 
X  .840E-0X 
X  .146E+0X 
4  .70XE+00 
1  .840E-0X 
1  .840E-0X 
X  .X46E+0X 
4  .70XE+00 
X  .840E-0X 
X  .840E-0X 
1  .X46E+0X 
4  .701E+00 


83 


Brnh  From  To 

337 

88 

301 

338 

88 

301 

339 

89 

90 

340 

89 

233 

341 

89 

301 

342 

89 

301 

343 

90 

91 

344 

90 

234 

345 

90 

301 

346 

90 

301 

347 

91 

92 

348 

91 

235 

349 

91 

301 

350 

91 

301 

351 

92 

93 

352 

92 

236 

353 

92 

301 

354 

92 

301 

355 

93 

94 

356 

93 

237 

357 

93 

301 

358 

93 

301 

359 

94 

95 

360 

94 

238 

361 

94 

301 

362 

94 

301 

363 

95 

96 

364 

95 

239 

365 

95 

301 

366 

95 

301 

367 

96 

97 

368 

96 

240 

369 

96 

301 

370 

96 

301 

371 

97 

98 

372 

97 

241 

373 

97 

301 

374 

97 

301 

375 

98 

99 

376 

98 

242 

377 

98 

301 

378 

98 

301 

379 

99 

100 

380 

99 

243 

381 

99 

301 

382 

99 

301 

383 

100 

101 

384 

100 

244 

385 

100 

301 

386 

101 

102 

387 

101 

245 

388 

101 

301 

389 

101 

301 

390 

102 

103 

391 

102 

246 

392 

102 

301 

Tag  Conduct 
1  .840E-01 
1  .840E-01 
1  ,146E+01 
4  .701E+00 
1  .840E-01 
1  .840E~01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E~01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E~01 
1  .129E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .115E+01 
4  .889E+00 
1  .900E-01 
1  .970E-01 
1  .115E+01 
4  .889E+00 
1  .710E-01 
1  .125E+00 
1  .115E+01 
4  .889E+00 
1  .320E-01 
1  .149E+00 
1  .115E+01 
4  .889E+00 
1  .320E-01 
1  .115E+01 
4  .889E+00 
1  .920E-01 
1  .710E-*01 
1  •129E+01 
4  .889E+00 
1  .124E+00 


Brnh  From  To 


393 

102 

301 

394 

103 

104 

395 

103 

247 

396 

103 

301 

397 

103 

301 

398 

104 

105 

399 

104 

248 

400 

104 

301 

401 

104 

301 

402 

105 

106 

403 

105 

249 

404 

105 

301 

405 

105 

301 

406 

106 

107 

407 

106 

250 

408 

106 

301 

409 

106 

301 

410 

107 

108 

411 

107 

251 

412 

107 

301 

413 

107 

301 

414 

108 

109 

415 

108 

252 

416 

108 

301 

417 

108 

301 

418 

109 

110 

419 

109 

253 

420 

109 

301 

421 

109 

301 

422 

110 

111 

423 

110 

254 

424 

110 

301 

425 

110 

301 

426 

111 

112 

427 

111 

255 

428 

111 

301 

429 

111 

301 

430 

112 

113 

431 

112 

256 

432 

112 

301 

433 

112 

301 

434 

113 

114 

435 

113 

257 

436 

113 

301 

437 

113 

301 

438 

114 

115 

439 

114 

258 

440 

114 

301 

441 

114 

301 

442 

115 

116 

443 

115 

259 

444 

115 

301 

445 

115 

301 

446 

116 

117 

447 

116 

260 

448 

116 

301 

Tag  Conduct 
1  .900E~01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E~01 
1  .840E-01 
1  .146E+01 
4  .701E*f00 
1  .840E’<01 
1  •840E~01 
1  .146E+01 
4  .701E+00 
1  .840E~01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E--01 
1  .840E-01 
1  .146E+01 
4  .701Et00 
1  -840E-01 
1  .840E-01 
1  .146E+01 
4  •701E+00 
1  .840E-01 
1  •840E-01 
1  .146E+01 
4  .701E+00 
1  -840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  -146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  ,146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  ,840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 


Brnh  From  To 


449 

116 

301 

450 

117 

118 

451 

117 

261 

452 

117 

301 

453 

117 

301 

454 

118 

119 

455 

118 

262 

456 

118 

301 

457 

118 

301 

458 

119 

120 

459 

119 

263 

460 

119 

301 

461 

119 

301 

462 

120 

121 

463 

120 

264 

464 

120 

301 

465 

120 

301 

466 

121 

122 

467 

121 

265 

468 

121 

301 

469 

121 

301 

470 

122 

123 

471 

122 

?66 

472 

122 

301 

473 

123 

124 

474 

123 

267 

475 

123 

301 

476 

124 

125 

477 

124 

268 

478 

124 

301 

479 

125 

126 

480 

125 

269 

481 

125 

301 

482 

125 

301 

483 

126 

127 

484 

126 

270 

485 

126 

301 

486 

126 

301 

487 

127 

128 

488 

127 

271 

489 

127 

301 

490 

127 

301 

491 

128 

129 

492 

128 

272 

493 

128 

301 

494 

128 

301 

495 

129 

130 

496 

129 

273 

497 

129 

301 

498 

129 

301 

499 

130 

131 

500 

130 

274 

501 

130 

301 

502 

130 

301 

503 

131 

132 

504 

131 

275 

Tag  Conduct 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .840E--01 
1  .129E+01 
4  .701E+00 
1  .840E-01 
1  .840E-01 
1  .115E+01 
4  .889E+00 
1  .900E-01 
1  .940E-01 
1  .115E+01 
4  .889E+00 
1  .710E^01 
1  .lllE+00 
1  .115E+01 
4  .889E+00 
1  .  320E--01 
1  .131E+00i 
1  -IISE+Ol 
4  .889E+00 
1  .320E-01 
1  .115E+01 
4  .889Et00 
1  .710E-01 
1  .129E+01 
4  .889E+00 
1  .900E-01 
1  .146E+01 
4  .701E+00 
1  .490E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .680E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .820E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .910E-01 
1  .840E-01I 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .lOOE+00 
1  .840E-01 
1  .146E+01 
4  .701E+00 


84 


Brnh  From  To 

505  131  301 

506  131  301 

507  132  133 

508  132  276 

509  132  301 

510  132  301 

511  133  134 

512  133  277 

513  133  301 

514  133  301 

515  134  135 

516  134  278 

517  134  301 

518  134  301 

519  135  136 

520  135  279 

521  135  301 

522  135  301 

523  136  137 

524  136  280 

525  136  301 

526  136  301 

527  137  138 

528  137  281 

529  137  301 

530  137  301 

531  138  139 

532  138  282 

533  138  301 

534  138  301 

535  139  140 

536  139  283 

537  139  301 

538  140  141 

539  140  284 

540  140  301 

541  141  142 

542  141  285 

543  142  143 

544  142  286 

545  143  144 

546  143  287 

547  144  288 

548  145  302 

549  146  145 

550  147  146 

551  148  147 

552  149  148 

553  150  149 

554  151  150 

555  152  151 

556  153  152 

557  154  153 

558  155  154 

559  156  155 

560  157  156 


Tag  Conduct 
1  .lOlE+00 
1  .840E-01 
1  •146E+01 
4  .701E+00 
1  .lOOE+00 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .910E-01 
1  .840E~01 
1  .146E+01 
4  ,701E+00 
1  .820E~01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .680E-01 
1  .840E-01 
1  •146E+01 
4  .701E+00 
1  .490E-01 
1  •840E-~01 
1  .146E+01 
4  .701E+00 
1  .240E~01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  •840E-01 
1  .160E+01 
4  •701E+00 
1  .840E-01 
1  .178Et01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  •178E+01 
4  .576E+00 

4  .576E+00 

5  .174E+03 
5  •174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  -174E+03 
5  .174E+03 


Brnh  From  To 

561  158  157 

562  159  158 

563  160  159 

564  161  160 

565  162  161 

566  163  162 

567  164  163 

568  165  164 

569  166  165 

570  167  166 

571  168  167 

572  169  168 

573  170  169 

574  171  170 

575  172  171 

576  173  172 

577  174  173 

578  175  174 

579  176  175 

580  177  176 

581  178  177 

582  179  178 

583  180  179 

584  181  180 

585  182  181 

586  183  182 

587  184  183 

588  185  184 

589  186  185 

590  187  186 

591  188  187 

592  189  188 

593  190  189 

594  191  190 

595  192  191 

596  193  192 

597  194  193 

598  195  194 

599  196  195 

600  197  196 

601  198  197 

602  199  198 

603  200  199 

604  201  200 

605  202  201 

606  203  202 

607  204  203 

608  205  204 

609  206  205 

610  207  206 

611  208  207 

612  209  208 

613  210  209 

614  211  210 

615  212  211 

616  213  212 


Tag  Conduct 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


Brnh  From  To 

617  214  213 

618  215  214 

619  216  215 

620  217  216 

621  218  217 

622  219  218 

623  220  219 

624  221  220 

625  222  221 

626  223  222 

627  224  223 

628  225  224 

629  226  225 

630  227  226 

631  228  227 

632  229  228 

633  230  229 

634  231  230 

635  232  231 

636  233  232 

637  234  233 

638  235  234 

639  236  235 

640  237  ‘236 

641  238  237 

642  239  238 

643  240  239 

644  241  240 

645  242  241 

646  243  242 

647  244  243 

648  245  244 

649  246  245 

650  247  246 

651  248  247 

652  249  248 

653  250  249 

654  251  250 

655  252  251 

656  253  252 

657  254  253 

658  255  254 

659  256  255 

660  257  256 

661  258  257 

662  259  258 

663  260  259 

664  261  260 

665  262  261 

666  263  262 

667  264  263 

668  265  264 

669  266  265 

670  267  266 

671  268  267 

672  269  268 


Tag  Conduct 
5  .174E+03 
5  .174E-f03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  ,174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E4-03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  -174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
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Brnh  From  To  Tag  Conduct 
673  270  269 


674  271  270 

675  272  271 

676  273  272 

677  274  273 

678  275  274 

679  276  275 

680  277  276 

681  278  277 

682  279  278 

683  280  279 

684  281  280 

685  282  281 

686  283  282 

687  284  283 

688  285  284 

689  286  285 

690  287  286 

691  288  287 


5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E'f03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
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TASS  GENERAL  INPUT  MENU  -  SI  Units 

(1)  Case  Title: 

TALSR( METRIC) - RUN  2.  COMPLEX  MODEL  149.7  kg/hr  (  330  Ibm/hr) 

(2)  Nodes  288 

( 3 )  Constant  Temperatures  2 

(4)  Unique  Exponents  0 

( 5 )  Temperature  Dependent  Conductances  0 

(6)  Temperature  Dependent  Heat  Inputs  0 

(7)  Computational  Accuracy  .0100 

(8)  Starting  Temperature  25.0 

Are  these  inputs  correct  (Y/N)  ?  Y 
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NODE 

TEMPERATURE 

ABSOLUTE  VALUE  OF  THETA  (b) 

(Celsius) 

(Celsius) 

5 

26.34 

13.66 

6 

26.63 

13.37 

7 

26.91 

13.09 

8 

27.19 

12.81 

9 

27.42 

12.58 

10 

27.62 

12.38 

11 

27.77 

12.23 

12 

27.88 

12.12 

13 

27.95 

12.05 

14 

27.98 

12.02 

15 

27.97 

12.03 

16 

27.93 

12.07 

17 

27.85 

12.15 

18 

27.73 

12.27 

19 

27.57 

12.43 

20 

27.38 

12.62 

21 

27.15 

12.85 

22 

27.01 

12.99 

23 

27.02 

12.98 

24 

27.29 

12.71 

25 

27.52 

12.4'8 

26 

27.7 

12,3 

27 

27.84 

12.16 

28 

27.93 

12.07 

29 

27.99 

12.01 

30 

28.04 

11.96 

31 

28.07 

11.93 

32 

28.1 

11.9 

33  . 

28.12 

11.88 

34  • 

28.13 

11.87 

35 

28.14 

11.86 

36 

28.15 

11.85 

37 

28.15 

11.85 

38 

28.15 

11.85 

39 

28.14 

11.86 

40 

28.12 

11.88 

41 

28.09 

11.91 

42 

28.04 

11.96 

43 

27.94 

44 

27.77 

12.23 

45 

27.61 

12.39 

46 

27.78 

12.22 

47 

27.93 

12.07 

48 

28.03 

11.97 

49 

28.13 

11.87 

50 

28.19 

11.81 

51 

28.24 

11.76 

52 

28.27 

11.73 
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53  ^ 

28.3 

11.7 

54 

28.32 

11.68 

55 

28.34 

11.66 

56 

28.35 

11.65 

57 

28.37 

11.63 

58 

28.38 

11.62 

59 

28.39 

11.61 

60 

28.41 

11.59 

61 

28.42 

11.58 

62 

28.44 

11.56 

63 

28.47 

11.53 

64 

28,5 

11.5 

65 

28.56 

11.44 

66 

28.8 

11.2 

67 

28.98 

11.02 

68 

29.04 

10.96 

69 

29 

11 

70 

28.78 

11.22 

71 

28.53 

11.47 

72 

28.31 

11.69 

73 

28.32 

11.68 

74 

28.57 

11.43 

75 

28,83 

11.17 

76 

29.07 

10.93 

77 

29.14 

ip.86 

78 

29.09 

10.91 

79 

28.93 

11.07 

80 

28.72 

11.28 

81 

28.68 

11.32 

82 

28.67 

11.33 

83 

28.66 

11.34 

84 

28.66 

11.34 

85 

28.66 

11.34 

86 

28.67 

11,33 

87  I 

28.67 

11.33 

88 

28.68 

11.32 

89 

11.32 

90 

11.32 

91 

28.68 

11.32 

92 

28.68 

11.32 

93 

28.67 

11.33 

94 

28.66 

11.34 

95 

28.63 

11.37 

96 

28.59 

11.41 

97 

28.51 

11.49 

98 

28.43 

11.57 

99 

28.31 

11.69 

100 

28.17 

11.83 

101 

28.34 

11.66 

102 

28.52 

11.48 
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103 

28.63 

11.37 

104 

28.69 

11.31 

105 

28.74 

11.26 

106 

28.78 

11.22 

107 

28.8 

11.2 

108 

28.82 

11.18 

109 

28.84 

11.16 

110 

28.85 

11.15 

111 

28.85 

11.15 

112 

28.86 

11.14 

113 

28.86 

11.14 

114 

28.85 

11.15 

115 

28.84 

11.16 

116 

28.81 

11.19 

117 

28.77 

11.23 

118 

28.7 

11.3 

119 

28.58 

11.42 

120 

28.44 

11.56 

121 

28.25 

11.75 

122 

28.01 

11.99 

123 

28.02 

11.98 

124 

28.16 

11.84 

125 

28.4 

1  11.6 

126 

28.59 

11.41 

127 

28.74 

11.26 

128 

28.87 

iTTi 

129 

28.96 

11.04 

130 

29.01 

10,99 

131 

29.03 

10.97 

132 

29.02 

10.98 

133 

28.97 

11.03 

134 

28.89 

11.11 

135 

28.77 

11.23 

136 

28.61 

11.39 

137 

28,4 

11.6 

138 

28.17 

11.83 

139 

27.92 

12.08 

140 

27.67 

12.33 
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41- 50  1.143  0.10192  0.03626  1.08929  3.473  1.008  0.665  0.678 

42- 49  1.143  0.10192  0.03626  1.08929  3.473  1.008  0.565  0.578 

43- 48  1.104  0.10176  0.03629  1.08986  3.331  1.008  0.545  0.559 

44- 47  0.808  0.10008  0.03670  1.09596  2.425  1.013  0.390  0.418 
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BRANCH 

NODE  I  TON 

TAG 

1.  c.  S  ! 

BRANCH 

NODE 

TON  i  TAG  :  i,  C,  S. 

1 

1 

K1  i 

51 

16 

17  I  1  I  S9  I 

2 

1  145  ' 

4 

K2  i 

52 

160 

4  !  S10  i 

3 

2 

3 

1 

SI  i 

53 

301 

1 

K25 

4 

146 

4 

S2 

54 

301 

1 

S38 

5 

3 

4 

1 

SI 

55 

17 

18 

1 

S9 

6 

147 

4 

S2 

56 

161 

4 

S10 

7 

4 

5 

1 

K3 

57 

301 

1 

K26 

8 

148 

4 

S2 

58 

301 

1 

S34 

9 

5 

6 

1 

K4 

59 

18 

19 

1 

S9 

10 

149 

4 

K5 

60 

162 

4 

S10 

11 

301 

1 

K6 

61 

301 

1 

K27 

12 

6 

7 

1 

S9 

62 

301 

1 

S30 

13 

150 

4 

S10 

63 

19 

20 

1 

S9 

14 

301 

1 

K7 

64 

163 

4 

S10 

15 

7 

8 

1 

S9 

65 

301 

1 

K28 

16 

151 

4 

S10 

66 

301 

1 

S26 

17 

301 

1 

K8 

67 

20 

21 

1 

K29 

18 

301 

1 

K9 

68 

164 

4 

S10 

19 

8 

9 

1 

S9 

69 

301 

1 

K30 

20 

152 

4 

S10 

70 

301 

1 

S22 

21 

301 

1  i  K10 

71 

21 

22 

1 

K31 

22 

301 

1 

K11 

72 

165 

4. 

K32 

23 

9 

10 

1 

S9 

73 

301 

1 

K33 

24 

153 

4 

S10 

74 

22 

23 

1 

S71 

25 

301 

1 

K12 

75 

166 

4 

S72 

26 

301 

1 

K13 

76 

301 

1 

K34 

27 

10 

11 

1 

S9 

77 

23 

24 

1 

S71 

28 

154 

4 

S10 

78 

167 

4 

S72 

29 

301 

1 

K14 

79 

301 

1 

K35 

30 

301 

1 

K15 

80 

24 

25 

1 

S71 

31 

11 

12 

1 

S9 

81 

168 

4 

S72 

32 

155 

4 

S10 

82 

301 

1 

K36 

33 

301 

1 

K16 

83 

301 

1 

34 

301 

1 

K17 

84 

25 

26 

1 

S71 

35 

12 

13 

1 

S9 

85 

169 

4 

S72 

36 

156 

4 

S10 

86 

301  1 

1 

K38 

37 

301 

1 

K16 

87 

301 

1 

K39 

38 

301 

1 

K19 

88 

26 

27 

1 

S67 

39 

13 

14 

1 

S9 

89 

170 

4 

S72 

40 

157 

4 

S10 

90 

301 

1 

K40 

41 

301 

1 

K20 

91 

301 

1 

K41 

42 

301 

1 

K21 

92 

27 

28 

1 

S9 

43 

14 

15 

1 

S9 

93 

171 

4 

S10 

44 

156 

4 

S10 

94 

301 

1 

K42 

45 

301 

1 

K22 

95 

301 

1 

K43 

46 

301 

1 

K23 

96 

28 

29 

1 

S9 

47 

15 

16 

1 

S9 

97 

172 

4 

S10 

46 

IIK^I 

S10 

98 

1 

49 

HDH 

K24 

99 

301 

1 

50 

1  301 

on 

S42 

100 

29 

30 

1 

S9 

100 


101 


102 


;  BRANCH 

NODE 

TON 

TAG 

l,C.S 

BRANCH 

NODE 

i  TON  i  TAG 

I.C.S 

301 

301 

1 

K150 

352 

236 

4 

S10 

302 

301 

1 

K151 

353 

301 

1 

K176 

303 

80 

iBm 

1 

S239 

354 

301 

1 

K177 

304 

lESB 

S244 

355 

93 

94 

1 

S9 

■■1 

1 

K152 

356 

237 

4 

S10 

i  306 

1 

K153 

357 

301 

1 

K178 

■a™ 

1 

S9 

358 

301 

1 

K179 

4 

S10 

359 

94 

95 

1 

S9 

301 

1 

K154 

360 

238 

4 

S10 

310 

301 

1 

K155 

361 

301 

1 

K180 

311 

82 

83 

1 

S9 

362 

301 

1 

K181 

312 

226 

4 

S10 

363 

95 

96 

1 

S9 

313 

301 

1 

K156 

364 

239 

4 

S10 

314 

301 

1 

K157 

365 

301 

1 

K182 

315 

83 

84 

1 

S9 

366 

301 

1 

K183 

316 

227 

4 

S10 

367 

96 

97 

1 

S67 

317 

301 

1 

K158 

368 

240 

4 

S10 

318 

301 

1 

301 

1 

K184 

319 

84 

85 

1 

S9 

370 

301 

1 

K185 

320 

228 

4 

S10 

371 

97 

98 

1 

S71 

321 

301 

1 

K160 

241 

4 

S72 

322 

301 

1 

K161 

1 

■ai;M 

323 

85 

86 

1 

S9 

1 

■|^B| 

324 

229 

4 

S10 

1 

325 

301 

1 

IB 

BBi 

,4 

S72  i 

326 

301 

1 

377 

301 

1 

■aia 

327 

86 

87 

1 

■I 

301 

1 

K189 

328 

230 

4 

■ESH 

99 

100 

1 

S71 

301 

1 

■ii 

■EESHi 

243 

4 

S72 

330 

301 

1 

381 

1 

K190 

331 

87 

88 

1 

S9 

mi 

1 

K191 

332 

231 

4 

■I 

msm 

1 

S71 

333 

301 

1 

384 

■■Si 

E9 

4 

S72 

334 

301 

1 

K167 

385 

1 

K192 

335 

88 

89 

1 

S9 

386 

101 

102 

1 

S71 

336 

mm 

4 

387 

245 

4 

S72 

337 

301 

1 

■II 

301 

1 

■aracM 

338 

1 

389 

301 

1 

89 

90 

1 

■1 

102 

MM 

1 

340 

233 

4 

S10 

391 

4 

341 

301 

1 

K170 

392 

301 

1 

S159 

342 

301 

1 

393 

301 

1 

K194 

343 

90 

91 

1 

394 

103 

104 

1 

S9 

344 

4 

395 

4 

S10 

345 

1 

■SB 

1 

KOslB 

346 

301 

1 

K173 

397 

301 

1 

K196 

347 

91 

92 

1 

S9 

398 

1 

S9 

348 

235 

4 

399 

248 

4 

S10 

349 

1 

K174 

400 

■aiiM 

1 

K197 

350 

301 

1 

mitim 

1 

351 

92 

93 

1 

S9 

402 

105 

106 

1  1 

S9  1 

103 


BRANCHI 

NODE 

TON 

TAG  ;  I,  C,  S  I 

branch; node  i 

TON  TAG 

1,  c,  s  : 

403 

249 

4 

S10 

453  , 

! 

301  i 

1 

K224  1 

404 

301 

1 

K199 

454  i 

118 

119 

1 

S67  I 

405 

301 

1 

K200 

455  ! 

262 

4 

S10 

406 

106 

107 

1 

S9 

456 

301 

1 

K225 

407 

250 

4 

S10 

457 

301 

1 

K226 

408 

301 

1 

K201 

458 

119 

120 

1 

S71 

409 

301 

1 

K202 

459 

263 

4 

S72 

410 

107 

108 

1 

S9 

460 

301 

1 

K227 

411 

251 

4 

S10 

461 

301 

1 

K228 

412 

301 

1 

K203 

462 

120 

121 

1 

S71 

413 

301 

1 

K204 

463 

264 

4 

S72 

414 

108 

109 

1 

S9 

464 

301 

1 

K229 

415 

252 

4 

S10 

465 

301 

1 

K230 

416 

301 

1 

K205 

466 

121 

122 

1 

S71 

417 

301 

1 

K206 

467 

265 

4 

S72 

418 

109 

110 

1 

S9 

468 

301 

1 

K231 

419 

253 

4 

S10 

469 

301 

1 

K232 

420 

301 

1 

K207 

470 

122 

123 

1 

S71 

421 

301 

1 

K208 

471 

266 

4 

S72 

422 

110 

111 

1 

S9 

472 

301 

1 

K233 

423 

254 

4 

S10 

473 

123 

124 

1 

S71 

424 

301 

1 

K209 

474 

267 

4- 

S72 

425 

301 

1 

K210 

475 

301 

1 

K234 

426 

111 

112 

1 

S9 

476 

124 

125 

1 

S67 

427 

255 

4 

S10 

477 

268 

'  4 

S72 

428 

301 

1 

K211 

478 

301 

1 

K235 

429 

301 

1 

K212 

479 

125 

126 

1 

S9 

430 

112 

113 

1 

S9 

480 

269 

4 

S10 

431 

256 

4 

S10 

481 

301 

1 

S22 

432 

1 

301 

1 

K213 

482 

301 

1 

K236 

433 

/  301 

1 

K214 

483 

126 

127 

1 

S9 

434 

113 

114 

1 

S9 

484 

270 

4 

S10 

435 

257 

4 

S10 

485  : 

301 

1 

S26 

436 

301 

1 

K215 

486 

301 

1 

K237 

437 

301 

1 

K216 

487 

1 

S9 

114 

115 

1 

S9 

488 

wksm 

4 

S10 

258 

4 

MCilf 

489 

msM 

1 

S30 

440 

490 

■■■ 

1 

K238 

441 

491 

S9 

442 

115 

116 

1 

S9 

492 

272 

4 

S10 

443 

259 

4 

S10 

493 

301 

1 

S34 

444 

301 

1 

K219 

494 

301 

1 

K239 

445 

301 

1 

K220 

495 

129 

130 

1 

S9 

446 

116 

117 

1 

S9 

496 

273 

4 

S10 

447 

260 

4 

S10 

mam 

1 

S38 

448 

301 

1 

K221 

1  498 

301 

1 

K240 

449 

301 

1 

130 

131 

1 

S9 

450 

117 

118 

1 

S9 

500 

274 

4 

S10 

451 

261 

4 

S10 

501 

301 

1 

S42 

452 

301 

1 

K223 

502 

301 

1 

K241 

104 


105 


BRANCH 

NODE 

TON 

TAG 

!,  C.  S  i 

BRANCH 

NODE 

TON 

TAG 

1.  C.  S, 

701 

145 

302 

5 

k252 

751 

195 

194 

5 

S701 

702 

146 

145 

5 

S701 

752 

196 

195 

5 

S701 

703 

147 

146 

5 

S701 

753 

197 

196 

5 

S701 

704 

148 

147 

5 

S701 

754 

198 

197 

5 

S701 

705 

149 

148 

5 

S701 

755 

199 

198 

5 

S701 

706 

150 

149 

5 

S701 

756 

200 

199 

5 

S701 

707 

151 

150 

5 

S701 

757 

201 

200 

5 

S701 

708 

152 

151 

5 

S701 

758 

202 

201 

5 

S701 

709 

153 

152 

5 

S701 

759 

203 

202 

5 

S701 

710 

154 

153 

5 

S701 

760 

204 

203 

5 

S701 

711 

155 

154 

5 

S701 

761 

205 

204 

5 

S701 

712 

156 

155 

5 

S701 

762 

206 

205 

5 

S701 

713 

157 

156 

5 

S701 

763 

207 

206 

5 

S701 

714 

158 

157 

5 

S701 

764 

208 

207 

5 

S701 

715 

159 

158 

5 

S701 

765 

209 

208 

5 

S701 

716 

160 

159 

5 

S701 

766 

210 

209 

5 

S701 

717 

161 

160 

5 

S701 

767 

211 

210 

5 

S701 

718 

162 

161 

5 

S701 

768 

212 

211 

5 

S701 

719 

163 

162 

5 

S701 

769 

213 

212 

5 

S701 

720 

164 

163 

5 

S701 

770 

214 

213 

5 

S701 

721 

165 

164 

5 

S701 

771 

215 

214 

5 

S701 

722 

166 

165 

5 

S701 

772 

216 

215 

5 

S701 

723 

167 

166 

5 

S701 

773 

217 

216 

5 

S701 

724 

168 

167 

5 

S701 

774 

218 

217 

5 

S701 

725 

169 

168 

5 

S701 

775 

219 

218 

5 

S701 

726 

170 

169 

5 

S701 

776 

220 

219 

5 

S701 

727 

171 

170 

5 

S701 

!  777 

221 

220 

5 

S701 

728 

172 

171 

5 

S701 

1  778 

222 

221 

5 

S701 

729 

173 

172 

5 

S701 

1  779 

223 

222 

5 

S701 

730 

174 

173 

5 

S701 

780 

224 

223 

5 

S701 

731 

mssm 

5 

i  781 

5 

732 

mem 

5 

782 

5 

733 

177 

176 

5 

783 

5 

S701 

734 

178 

177 

5 

784 

5 

S701 

735 

179 

5 

S701 

785 

229 

5 

736 

180 

179 

5 

786 

5 

S701 

737 

181 

180 

5 

5 

S701 

738 

Km 

5 

■IglQI 

788 

231 

5 

S701 

739 

■Eai 

5 

S701 

789 

232 

5 

S701 

740 

184 

183 

5 

mmi 

790 

233 

5 

741 

185 

184 

5 

791 

234 

5 

742 

186 

00 

Ol 

5 

236 

235 

5 

■^0! 

743 

187 

5 

793 

237 

236 

5 

744 

188 

187 

5 

794 

238 

237 

5 

745 

188 

5 

msEn 

795 

5 

746 

189 

5 

HI 

796 

5 

747 

190 

5 

Hi 

797 

mzim 

5 

748 

192 

191 

5  i 

IH 

798 

mm 

WBom 

5 

749 

193 

192 

5 

■SEBI 

Em 

mzym 

5 

193 

5 

244 

5 

106 


TASS  Branch  Connection  Summary  in  W/degC 


or  Watts  if  Tag  =  lO 


Brnh  From  To 


1 

1 

2 

2 

1 

145 

3 

2 

3 

4 

2 

146 

5 

3 

4 

6 

3 

147 

7 

4 

5 

8 

4 

148 

9 

5 

6 

10 

5 

149 

11 

5 

301 

12 

6 

7 

13 

6 

150 

14 

6 

301 

15 

7 

8 

16 

7 

151 

17 

7 

301 

18 

7 

301 

19 

8 

9 

20 

8 

152 

21 

8 

301 

22 

8 

301 

23 

9 

10 

24 

9 

153 

25 

9 

301 

26 

9 

301 

27 

10 

11 

28 

10 

154 

29 

10 

301 

30 

10 

301 

31 

11 

12 

32 

11 

155 

33 

11 

301 

34 

11 

301 

35 

12 

13 

36 

12 

156 

37 

12 

301 

38 

12 

301 

39 

13 

14 

40 

13 

157 

41 

13 

301 

42 

13 

301 

43 

14 

15 

44 

14 

158 

45 

14 

301 

46 

14 

301 

47 

15 

16 

48 

15 

159 

49 

15 

301 

50 

15 

301 

51 

16 

17 

52 

16 

160 

53 

16 

301 

54 

16 

301 

55 

17 

18 

56 

17 

161 

Tag  Conduct 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .160E+01 
4  .576E+00 
1  .146E+01 
4  .701E+00 
1  .954E-01 
1  .146E+01 
4  .701E+00 
1  .940E-01 
1  .146E+01 
4  .701E+00 
1  .920E-01 
1  .240E-01 
1  .146E+01 
4  .701Et00 
1  .910E-01 
1  .490E-01 
1  .146E+01 
4  •701E+00 
1  .890E-01 
1  .680E-01 
1  .146E+01 
4  .701E+00 
1  .880E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .910E-01 
1  .146E+01 
4  .701Et00 
1  .860E-01 
1  .970E-01 
1  •146E+01 
4  .701E+00 
1  .850E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .lOlE+00 
1  .146E+01 
4  ,701E+00 
1  •850E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  .850E«01 
1  .970E-01 
1  .146E+01 
4  .701E+00 


Brnh 

From  To 

57 

17 

301 

58 

17 

301 

59 

18 

19 

60 

18 

162 

61 

18 

301 

62 

18 

301 

63 

19 

20 

64 

19 

163 

65 

19 

301 

66 

19 

301 

67 

20 

21 

68 

20 

164 

69 

20 

301 

70 

20 

301 

71 

21 

22 

72 

21 

165 

73 

21 

301 

74 

22 

23 

75 

22 

166 

76 

22 

301 

77 

23 

24 

78 

23 

167 

79 

23 

301 

80 

24 

25 

81 

24 

168 

82 

24 

301 

83 

24 

301 

84 

25 

26 

85 

25 

169 

86 

25 

301 

87 

25 

301 

88 

26 

27 

89 

26 

170 

90 

26 

301 

91 

26 

301 

92 

27 

28 

93 

27 

171 

94 

27 

301 

95 

27 

301 

96 

28 

29 

97 

28 

172 

98 

28 

301 

99 

28 

301 

100 

29 

30 

101 

29 

173 

102 

29 

301 

103 

29 

301 

104 

30 

31 

105 

30 

174 

106 

30 

301 

107 

30 

301 

108 

31 

32 

109 

31 

175 

110 

31 

301 

111 

31 

301 

112 

32 

•  33 

Tag  Conduct 
1  .860E-01 
1  .910E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .680E-01 
1  .129E+01 
4  .701E+00 
1  .870E-01 
1  ,490E-01 
1  .115E+01 
4  .889E+00 
1  .940E-01 
1  .115E+01 
4  .889E+00 
1  .770E-01 
1  .115E+01 
4  .889E+00 
1  .420E-01 
1  .115E+01 
4  .889E+00 
1  .136E+00 
1  •220E-01 
1  .115E+01 
4  .889E+00 
1  .117E+00 
1  .640E-01 
1  .129E+01 
4  •889E+00 
1  .lOlE+00 
1  .850E-01 
1  .146E+01 
4  .701E+00 
1  .890E^01 
1  .810E~01 
1  .146E+01 
4  .701E+00 
1  .880E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E«01 
1  •830E-01 
1  .146E+01 


Brnh 

From  To 

113 

32 

176 

114 

32 

301 

115 

32 

301 

116 

33 

34 

117 

33 

177 

118 

33 

301 

119 

33 

301 

120 

34 

35 

121 

34 

178 

122 

34 

301 

123 

34 

301 

124 

35 

36 

125 

35 

179 

126 

35 

301 

127 

35 

301 

128 

36 

37 

129 

36 

180 

130 

36 

301 

131 

36 

301 

132 

37 

38 

133 

37 

181 

134 

37 

301 

135 

37 

301 

136 

38 

39 

137 

38 

182 

138 

38 

301 

139 

38 

301 

140 

39 

40 

141 

39 

183 

142 

39 

301 

143 

39 

301 

144 

40 

41 

145 

40 

184 

146 

40 

301 

147 

40 

301 

148 

41 

42 

149 

41 

185 

150 

41 

301 

151 

41 

301 

152 

42 

43 

153 

42 

186 

154 

42 

301 

155 

42 

301 

156 

43 

44 

157 

43 

187 

158 

43 

301 

159 

43 

301 

160 

44 

45 

161 

44 

188 

162 

44 

301 

163 

44 

301 

164 

45 

46 

165 

45 

189 

166 

45 

301 

167 

46 

47 

168 

46 

190 

Tag  Conduct 
4  .701E+00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .860E~01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  M46E+01 
4  .701E+00 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .SSOE-'Ol 
1  .800E-01 
1  .146E+01 
4  .701Et00 
1  .850E-01 
1  .780E-01 
1  .146E+01 
4  .701E+00 
1  .850E«01 
1  .770E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .750E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  ,730E-01 
1  .129E+01 
4  .701E-f00 
1  .850E-01 
1  .710E-01 
1  .115E+01 
4  .889E+00 
1  .910E~01 
1  .124E+00 
1  .115E+01 
4  .889E+00 
1  .730E-01 
1  .920E-01 
1  .llSEtOl 
4  .889E+00 
1  .390E-01 
1  .115E+01 
4  .889E+00 


108 


Brnh 

From  To 

169 

46 

301 

170 

46 

301 

17X 

47 

48 

172 

47 

191 

173 

47 

30X 

174 

47 

30X 

X75 

48 

49 

176 

48 

192 

177 

48 

30X 

178 

48 

30X 

179 

49 

50 

180 

49 

193 

18X 

49 

30X 

182 

49 

30X 

183 

50 

51 

184 

50 

X94 

185 

50 

30X 

X86 

50 

30X 

187 

51 

52 

188 

51 

195 

X89 

51 

30X 

190 

51 

301 

■l9X 

52 

53 

192 

52 

X96 

X93 

52 

30X 

194 

52 

301 

195 

53 

54 

196 

53 

197 

X97 

53 

30X 

X98 

53 

30X 

199 

54 

55 

200 

54 

X98 

20X 

54 

30X 

202 

54 

30X 

203 

55 

56 

204 

55 

X99 

205 

55 

301 

206 

55 

30X 

207 

56 

57 

208 

56 

200 

209 

56 

30X 

2X0 

56 

30X 

2XX 

57 

58 

2X2 

57 

20X 

2X3 

57 

30X 

2X4 

57 

30X 

2X5 

58 

59 

2X6 

58 

202 

2X7 

58 

30X 

2X8 

58 

30X 

2X9 

59 

60 

220 

59 

203 

221 

59 

30X 

222 

59 

30X 

223 

60 

61 

224 

60 

204 

Tag  Conduct 
1  .150E+00 
1  ,250E-01 
1  .115E+01 
4  .889E+00 
1  .127E+00 
1  .690E-01 
1  .129E+01 
4  .889E+00 
1  .lOOE+00 
1  .890E-01 
1  .146E+01 
4  .701E+00 
1  .880E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  ,830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  •701E+00 
1  •870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  •820E-01 
1  .146E+01 
4  .701E+00 
1  •860E-01 
1  .820E-01 
1  .146E+0X 
4  .70XE+00 
X  .860E-01 
1  .820E-0X 
X  .146E+0X 
4  .70XE+00 
X  .860E-0X 
X  .820E-0X 
X  .X46E+0X 
4  ,70XE+00 


Brnh 

From  To 

225 

60 

301 

226 

60 

301 

227 

61 

62 

228 

61 

205 

229 

61 

30X 

230 

61 

301 

23X 

62 

63 

232 

62 

206 

233 

62 

301 

234 

62 

301 

235 

63 

64 

236 

63 

207 

237 

63 

301 

238 

63 

301 

239 

64 

65 

240 

64 

208 

24X 

64 

301 

242 

64 

301 

243 

65 

66 

244 

65 

209 

245 

65 

301 

246 

65 

301 

247 

66 

67 

248 

66 

2X0 

249 

66 

301 

250 

66 

301 

25X 

67 

68 

252 

67 

2X1 

253 

67 

301 

254 

67 

301 

255 

68 

69 

256 

68 

2X2 

257 

68 

301 

258 

68 

301 

259 

69 

70 

260 

69 

2X3 

26X 

69 

301 

262 

69 

301 

263 

70 

71 

264 

70 

2X4 

265 

70 

301 

266 

70 

301 

267 

71 

72 

268 

71 

2X5 

269 

71 

301 

270 

71 

301 

271 

72 

73 

272 

72 

2X6 

273 

72 

301 

274 

72 

301 

275 

73 

74 

276 

73 

2X7 

277 

73 

301 

278 

73 

301 

279 

74 

75 

280 

74 

2X8 

Tag  Conduct 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  •860E-0X 
1  .8X0E-0X 
1  .X46E+0X 
4  .701E+00 
1  .860E-0X 
1  .810E-0X 
X  .146E‘f01 
4  .701E+00 
1  .860E-01 
X  .800E-0X 
1  .108E+0X 
4  .70XEt00 
X  .860E-0X 
X  .790E-0X 
X  .992E+00 
4  .990E-I-00 
X  .940E-0X 
X  .870E-0X 
X  .X72EtOX 
4  .8X5E+00 
X  .930E-0X 
X  ,X03E+00 
X  .2X0E+0X 
4  .542E+00 
X  .930E*-0X 
X  -X25E+00 
X  .X25E+0X 
4  .655E+00 
X  .990E-0X 
X  .X72E+00 
X  .X20Et01 
4  .655E+00 
X  .990E-0X 
X  •X7XE+00 
X  .XX5E+0X 
4  .889E+00 
X  .900E-0X 
X  .X57E+00 
X  .XX5E+0X 
4  .889E+00 
X  •7X0E-0X 
X  •138E+00 
X  .XX5E+0X 
4  .889E+00 
X  .330E-01 
X  .670E-0X 
X  .1X5E+0X 
4  .889E+00 
X  .670E-0X 
X  .3X0E-0X 
X  .XX5E+0X 
4  .889E+00 


Brnh 

From  To 

281 

74 

301 

282 

74 

301 

283 

75 

76 

284 

75 

219 

285 

75 

301 

286 

75 

301 

287 

76 

77 

288 

76 

220 

289 

76 

301 

290 

76 

301 

291 

77 

78 

292 

77 

221 

293 

77 

301 

294 

77 

301 

295 

78 

79 

296 

78 

222 

297 

78 

301 

298 

78 

301 

299 

79 

80 

300 

79 

223 

301 

79 

301 

302 

79 

301 

303 

80 

81 

304 

80 

524 

305 

80 

301 

306 

80 

3  01 

307 

81 

82 

308 

81 

225 

309 

81 

301 

3X0 

81 

301 

3XX 

82 

83 

3X2 

82 

226 

3X3 

82 

301 

3X4 

32 

301 

3X5 

83 

84 

3X6 

83 

227 

3X7 

83 

301 

3X8 

83 

301 

3X9 

84 

85 

320 

84 

228 

321 

84 

301 

322 

84 

301 

323 

85 

86 

324 

85 

229 

325 

85 

301 

326 

85 

301 

327 

86 

87 

328 

86 

230 

329 

86 

301 

330 

86 

301 

331 

87 

88 

332 

87 

231 

333 

87 

301 

334 

87 

301 

335 

88 

89 

336 

88 

232 

Tag  Conduct 
1  .138E+00 
1  .700E-01 
1  .120E+01 
4  .889E+00 
1  .157E+00 
1  .900E-01 
1  .125E+01 
4  ,655E+00 
1  .171E+00 
1  .980E-01 
1  .210E+01 
4  .655E+00 
1  .X72E+00 
1  .970E-01 
1  .172E+01 
4  .542E+00 
1  .X24E+00 
1  .910E-01 
X  .992E+00 
4  .815E+00 
1  .X08E+00 
1  .870E-01 
1  .X08E+01 
4  .990E+00 
X  .930E-01 
1  .9X0E-01 
X  .X46E+01 
4  .70XE+00 
X  .840E-0X 
X  .830E-0X 
X  .146E+0X 
4  .70XE+00 
X  .850E-0X 
X  .820E-OX 
X  .X46E-)-01 
4  .70XE+00 
X  .850E-0X 
X  .820E-0X 
X  .X46E+01 
4  .70XE+00 
X  .860E-0X 
1  .820E-0X 
1  .146E+01 
4  .70XE+00 
1  .860E-01 
X  .820E-0X 
X  .X46E+0X 
4  .70XE+00 
X  .860E-0X 
X  .820E-01 
X  .X46E+0X 
4  .70XE+00 
X  .860E-0X 
X  .820E-0X 
X  .146E+01 
4  .70XE+00 
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Brnh  From  To 


337 

88 

301 

338 

88 

301 

339 

89 

90 

340 

89 

233 

341 

89 

301 

342 

89 

301 

343 

90 

91 

344 

90 

234 

345 

90 

301 

346 

90 

301 

347 

91 

92 

348 

91 

235 

349 

91 

301 

350 

91 

301 

351 

92 

93 

352 

92 

236 

353 

92 

301 

354 

92 

301 

355 

93 

94 

356 

93 

237 

357 

93 

301 

358 

93 

301 

359 

94 

95 

360 

94 

238 

361 

94 

301 

362 

94 

301 

363 

95 

96 

364 

95 

239 

365 

95 

301 

366 

95 

301 

367 

96 

97 

368 

96 

240 

369 

96 

301 

370 

96 

301 

371 

97 

98 

372 

97 

241 

373 

97 

301 

374 

97 

301 

375 

98 

99 

376 

98 

242 

377 

98 

301 

378 

98 

301 

379 

99 

100 

380 

99 

243 

381 

99 

301 

382 

99 

301 

383 

100 

101 

384 

100 

244 

385 

100 

301 

386 

101 

102 

387 

101 

245 

388 

101 

301 

389 

101 

301 

390 

102 

103 

391 

102 

246 

392 

102 

301 

Tag  Conduct 
1  .850E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146Et01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  ,701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E4-00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  •129E+01 
4  .701E+00 
1  .840E-01 
1  .800E-01 
1  .115E+01 
4  .889E+00 
1  .900E-01 
1  .930E-01 
1  .115E+01 
4  .889E+00 
1  .690E-01 
1  .123E+00 
1  .115E+01 
4  .889E+00 
1  ,260E-01 
1  ■149E+00 
1  .115E+01 
4  ,889E+00 
1  ,380E-01 
1  .115E+01 
4  .889E+00 
1  .920E-01 
1  .720E-01 
1  .129E+01 
4  .889E+00 
1  .124E+00 


Brnh  From  To 


393 

102 

301 

394 

103 

104 

395 

103 

247 

396 

103 

301 

397 

103 

301 

398 

104 

105 

399 

104 

248 

400 

104 

301 

401 

104 

301 

402 

105 

106 

403 

105 

249 

404 

105 

301 

405 

105 

301 

406 

106 

107 

407 

106 

250 

408 

106 

301 

409 

106 

301 

410 

107 

108 

411 

107 

251 

412 

107 

301 

413 

107 

301 

414 

108 

109 

415 

108 

252 

416 

108 

301 

417 

108 

301 

418 

109 

110 

419 

109 

253 

420 

109 

301 

421 

109 

301 

422 

110 

111 

423 

110 

254 

424 

110 

301 

425 

110 

301 

426 

111 

112 

427 

111 

255 

428 

111 

301 

429 

111 

301 

430 

112 

113 

431 

112 

256 

432 

112 

301 

433 

112 

301 

434 

113 

114 

435 

113 

257 

436 

113 

301 

437 

113 

301 

438 

114 

115 

439 

114 

258 

440 

114 

301 

441 

114 

301 

442 

115 

116 

443 

115 

259 

444 

115 

301 

445 

115 

301 

446 

116 

117 

447 

116 

260 

448 

116 

301 

Tag  Conduct 
1  .900E-01 
1  .146E+01 
4  .701E+00 
1  .760E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .780E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .790E-01 
1  .830E-01 
1  .146E+01 
4  •701E+00 
1  .810E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .820E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  -701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  •701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  •146E+01 
4  ,701E+00 
1  •840E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 


Brnh  From  To 


449 

116 

301 

450 

117 

118 

451 

117 

261 

452 

117 

301 

453 

117 

301 

454 

118 

119 

455 

118 

262 

456 

118 

301 

457 

118 

301 

458 

119 

120 

459 

119 

263 

460 

119 

301 

461 

119 

301 

462 

120 

121 

463 

120 

264 

464 

120 

301 

465 

120 

301 

466 

121 

122 

467 

121 

265 

468 

121 

301 

469 

121 

301 

470 

122 

123 

471 

122 

266 

472 

122 

!301 

473 

123 

124 

474 

123 

267 

475 

123 

301 

476 

124 

125 

477 

124 

268 

478 

124 

301 

479 

125 

126 

480 

125 

269 

481 

125 

301 

482 

125 

301 

483 

126 

127 

484 

126 

270 

485 

126 

301 

486 

126 

301 

487 

127 

128 

488 

127 

271 

489 

127 

301 

490 

127 

301 

491 

128 

129 

492 

128 

272 

493 

128 

301 

494 

128 

301 

495 

129 

130 

496 

129 

273 

497 

129 

301 

498 

129 

301 

499 

130 

131 

500 

130 

274 

501 

130 

301 

502 

130 

301 

503 

131 

132 

504 

131 

275 

Tag  Conduct 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .830E-01 
1  .830E-01 
1  .129E+01 
4  .701E+00 
1  .820E-01 
1  .840E-01 
1  .115E+01 
4  ,889E+00 
1  .860E-01 
1  .960E-01 
1  .115E+01 
4  .889E+00 
1  .650E-01 
1  .113E+00 
1  .115E+01 
4  .889E+00 
1  .220E-01 
1  .133E+00 
1  .115E+01 
4  .889E+00 
1  .420E-01 
1  .115E+01 
4  .889E+00 
1  .760E^01 
1  .129E+01 
4  .889E+00 
1  .940E-01 
1  .146E+01 
4  .701E+00 
1  .490E-01 
1  .860E-01 
1  .146E+01 
4  .701E+00 
1  .680E-01 
1  .860E-01 
1  .146Et01 
4  .701E+00 
1  .820E-01 
1  .850E-01 
1  .146E+01 
4  .701E+00 
1  .910E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .lOOE+00 
1  •830E-01 
1  .146E+01 
4  .701E-f-00 
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Brnh  From  To 


505 

131 

301 

506 

131 

301 

507 

132 

133 

508 

132 

276 

509 

132 

301 

510 

132 

301 

511 

133 

134 

512 

133 

277 

513 

133 

301 

514 

133 

301 

515 

134 

135 

516 

134 

278 

517 

134 

301 

518 

134 

301 

519 

135 

136 

520 

135 

279 

521 

135 

301 

522 

135 

301 

523 

136 

137 

524 

136 

280 

525 

136 

301 

526 

136 

301 

527 

137 

138 

528 

137 

281 

529 

137 

301 

530 

137 

301 

531 

138 

139 

532 

138 

282 

533 

138 

301 

534 

138 

301 

535 

139 

140 

536 

139 

283 

537 

139 

30L 

538 

140 

141 

539 

140 

284 

540 

140 

301 

541 

141 

142 

542 

141 

285 

543 

142 

143 

544 

142 

286 

545 

143 

144 

546 

143 

287 

547 

144 

288 

548 

145 

302 

549 

146 

145 

550 

147 

146 

551 

148 

147 

552 

149 

148 

553 

150 

149 

554 

151 

150 

555 

152 

151 

556 

153 

152 

557 

154 

153 

558 

155 

154 

559 

156 

155 

560 

157 

156 

Tag  Conduct 
1  .lOlE+00 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .lOOE+00 
X  .830E-01 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .830E”01 
1  .146E+01 
4  .701E+00 
1  .giOE-Ol 
1  .840E-01 
1  .146Et01 
4  .701E+00 
1  .820E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .680E-01 
1  .860E-01 
1  .146E+01 
4  .701E+00 
1  .490E-01 
1  .870E-*0ll 
1  .146E+01 
4  .701E+00 
1  .240E~01 
1  .880E-01 
1  .146E+01 
4  .701E+00 
1  .900E-01 
1  .160E+01 
4  .701E+00 
1  .910E-01 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 

4  .576E+00 

5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174Et03 
5  .174E+03 
5  .174E+03 
5  .X74E+03 
5  .X74E+03 


Brnh  From  To 
56X  X58  157 

562  159  158 

563  160  159 

564  161  160 

565  162  161 

566  163  162 

567  164  163 

568  165  164 

569  166  165 

570  167  166 

571  168  167 

572  169  168 

573  170  169 

574  171  170 

575  172  171 

576  173  172 

577  174  173 

578  175  174 

579  176  175 

580  177  176 

581  178  177 

582  179  178 

583  180  179 

584  181  180 

585  182  181 

586  183  182 

587  184  183 

588  185  184 

589  186  185 

590  187  186 

591  188  187 

592  189  188 

593  190  189 

594  191  190 

595  192  191 

596  193  192 

597  194  193 

598  195  194 

599  196  195 

600  197  196 

601  198  197 

602  199  198 

603  200  199 

604  201  200 

605  202  201 

606  203  202 

607  204  203 

608  205  204 

609  206  205 

610  207  206 

611  208  207 

612  209  208 

613  210  209 

614  211  210 

615  212  211 

616  213  212 


Tag  Conduct 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174Et03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


Brnh  From  To 

617 

214 

213 

618 

215 

214 

619 

216 

215 

620 

217 

216 

621 

218 

217 

622 

219 

218 

623 

220 

219 

624 

221 

220 

625 

222 

221 

626 

223 

222 

627 

224 

223 

628 

225 

224 

629 

226 

225 

630 

227 

226 

631 

228 

227 

632 

229 

228 

633 

230 

229 

634 

231 

230 

635 

232 

231 

636 

233 

232 

637 

234 

233 

638 

235 

234 

639 

236 

235 

640 

237 

236 

641 

238 

237 

642 

239 

238 

643 

240 

239 

644 

241 

240 

645 

242 

241 

646 

243 

242 

647 

244 

243 

648 

245 

244 

649 

246 

245 

650 

247 

246 

651 

248 

247 

652 

249 

248 

653 

250 

249 

654 

251 

250 

655 

252 

251 

656 

253 

252 

657 

254 

253 

658 

255 

254 

659 

256 

255 

660 

257 

256 

661 

258 

257 

662 

259 

258 

663 

260 

259 

664 

261 

260 

665 

262 

261 

666 

263 

262 

667 

264 

263 

668 

265 

264 

669 

266 

265 

670 

267 

266 

671 

268 

267 

672 

269 

268 

Tag  Conduct 
5  ♦174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E-I-03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174Et03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  .174E+03 
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Brnh  From  To 

673  270  269 

674  271  270 

675  272  271 

676  273  272 

677  274  273 

678  275  274 

679  276  275 

680  277  276 

681  278  277 

682  279  278 

683  280  279 

684  281  280 

685  282  281 

686  283  282 

687  284  283 

688  285  284 

689  286  285 

690  287  286 

691  288  287 


Tag  Conduct 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174Et03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


TASS  GENERAL  INPUT  MENU  -  SI  Units 

(1)  Case  Title: 

TALSR(METRIC) - RUN  3.  COMPLEX  MODEL,  MASS  FLOW  OF  68  kg/hr  (150  Ibm/hr) 

(2)  Nodes  288 

( 3 )  Constant  Temperatures  2 

( 4 )  Unique  Exponents  0 

(5)  Temperature  Dependent  Conductances  0 

(6)  Temperature  Dependent  Heat  Inputs  0 

(7)  Computational  Accuracy  .0100 

(3)  Starting  Temperature  25.0 

Are  these  inputs  correct  (Y/N)  ?  Y 
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K260  1.143  0.1019  0  03626  0  626UU  0  012S3  0  367  6660  0  0696 

K251  1.143  0  1019  0  03626  0  63900  0  012/2  0  36/  6  660  0  0911 

K252  N/A  N/A  N/A  N/A  N/A  i  ‘  N/A  N/A  /90400 


TASS  Branch  Connection  Summary  in  W/degC 


or  Watts  if  Tag  =  10 


Brnh  From  To 


1 

1 

2 

2 

1 

145 

3 

2 

3 

4 

2 

146 

5 

3 

4 

6 

3 

147 

7 

4 

5 

8 

4 

148 

9 

5 

6 

10 

5 

149 

11 

5 

301 

12 

6 

7 

13 

6 

150 

14 

6 

301 

15 

7 

8 

16 

7 

151 

17 

7 

301 

18 

7 

301 

19 

8 

9 

20 

8 

152 

21 

8 

301 

22 

8 

301 

23 

9 

10 

24 

9 

153 

25 

9 

301 

26 

9 

301 

27 

10 

11 

28 

10 

154 

29 

10 

301 

30 

10 

301 

31 

11 

12 

32 

11 

155 

33 

11 

301 

34 

11 

301 

35 

12 

13 

36 

12 

156 

37 

12 

301 

38 

12 

301 

39 

13 

14 

40 

13 

157 

41 

13 

301 

42 

13 

301 

43 

14 

15 

44 

14 

158 

45 

14 

301 

46 

14 

301 

47 

15 

16 

48 

15 

159 

49 

15 

301 

50 

15 

301 

51 

16 

17 

52 

16 

160 

53 

16 

301 

54 

16 

301 

55 

17 

18 

56 

17 

161 

Tag  Conduct 
1  .178E+01 
4  .306E+00 
1  .178E+01 
4  .306Et00 
1  .178E+01 
4  .306E+00 
1  .leOE+Ol 
4  .306E+00 
1  .146E+01 
4  .373E+00 
1  .954E-01 
1  .146E+01 
4  .373E+00 
1  ,940E-01 
1  .146E+01 
4  .373E+00 
1  .920E-01 
1  .240E-01 
1  .146E+01 
4  .373Et00 
1  .910E‘“01 
1  .490E-01 
1  .146E+01 
4  .373E+00 
1  .890E-01 
1  .680E-01 
1  .146E+01 
4  .373E+00 
1  .880E-01 
1  .820E-01 
1  .146E+01 
4  .373E+00 
1  .870E-01 
1  .910E-01 
1  .146E+01 
4  .373E+00 
1  .860E-01 
1  .970E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  -lOOE+OO 
1  .146E+01 
4  .373E+00 
X  .850E-01 
1  .lOlE+00 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .lOOE+00 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .970E-01 
1  .146E+01 
4  •373E+00 


Brnh  From  To 


57 

17 

301 

58 

17 

301 

59 

18 

19 

60 

18 

162 

61 

18 

301 

62 

18 

301 

63 

19 

20 

64 

19 

163 

65 

19 

301 

66 

19 

301 

67 

20 

21 

68 

20 

164 

69 

20 

301 

70 

'20 

301 

71 

21 

22 

72 

21 

165 

73 

21 

301 

74 

22 

23 

75 

22 

166 

76 

22 

301 

77 

23 

24 

78 

23 

167 

79 

23 

301 

80 

24 

25 

81 

24 

168 

82 

24 

301 

83 

24 

301 

84 

25 

26 

85 

25 

169 

86 

25 

301 

87 

25 

301 

88 

26 

27 

89 

26 

170 

90 

26 

301 

91 

26 

301 

92 

27 

28 

93 

27 

171 

94 

27 

301 

95 

27 

301 

96 

28 

29 

97 

28 

172 

98 

28 

301 

99 

28 

301 

100 

29 

30 

101 

29 

173 

102 

29 

301 

103 

29 

301 

104 

30 

31 

105 

30 

174 

106 

30 

301 

107 

30 

301 

108 

31 

32 

109 

31 

175 

110 

31 

301 

111 

31 

301 

112 

32 

33 

Tag  Conduct 
1  .860E-01 
1  .910E-01 
1  .146E+01 
4  .373E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .373E+00 
1  .870E-01 
1  .680E-01 
1  .129E+01 
4  .373E+00 
1  .870E-01 
1  .490E-01 
1  .115E+01 
4  .473E+00 
1  .940E-01 
1  .115E+01 
4  .473E+00 
1  .770E-01 
1  .115E+01 
4  .473E+00 
1  .420E-01 
1  .115E+01 
4  .473E+00 
1  .136EtOO 
1  .220E-01 
1  •115E+01 
4  .473E+00 
1  .117E+00 
1  .640E-01 
1  ,129E+01 
4  .473EtOO 
1  .lOlE+00 
1  .850E-01 
1  .146E+01 
4  .373E+00 
1  .890E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .880E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .870E-01 
1  .820E-01 
1  .146E+01 
4  .373E+00 
1  •870E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 


Brnh 

From  To 

113 

32 

176 

114 

32 

301 

115 

32 

301 

116 

33 

34 

117 

33 

177 

118 

33 

301 

119 

33 

301 

120 

34 

35 

121 

34 

178 

122 

34 

301 

123 

34 

301 

124 

35 

36 

125 

35 

179 

126 

35 

301 

127 

35 

301 

128 

36 

37 

129 

36 

180 

130 

36 

301 

131 

36 

301 

132 

37 

38 

133 

37 

181 

134 

37 

301 

135 

37 

301 

136 

38 

39 

137 

38 

182 

138 

38 

301 

139 

38 

301 

140 

39 

40 

141 

39 

183 

142 

39 

301 

143 

39 

301 

144 

40 

41 

145 

40 

184 

146 

40 

301 

147 

40 

301 

148 

41 

42 

149 

41 

185 

150 

41 

301 

151 

41 

301 

152 

42 

43 

153 

42 

186 

154 

42 

301 

155 

42 

301 

156 

43 

44 

157 

43 

187 

158 

43 

301 

159 

43 

301 

160 

44 

45 

161 

44 

188 

162 

44 

301 

163 

44 

301 

164 

45 

46 

165 

45 

189 

166 

45 

301 

167 

46 

47 

168 

46 

190 

Tag  Conduct 
4  .373E+00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .373E-H00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .373E+00 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .800E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .780E--01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .770E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .750E-01 
1  .146E+01 
4  .373E+00 
1  .850E--01 
1  .730E-01 
1  .129E+01 
4  .373E-I-00 
1  .850E-01 
1  .710E-01 
1  .115E+01 
4  .473E+00 
1  .910E-01 
1  .124E+00 
1  .115E+01 
4  .473E+00 
1  .730E-01 
1  .920E-01 
1  .115E+01 
4  •473E+00 
1  .390E-01 
1  .115E+01 
4  •473E+00 


120 


Brnh 

From  To 

Tag 

Conduct 

Brnh 

From  To 

169 

46 

301 

1 

.  150E+00 

225 

60 

301 

170 

46 

301 

1 

.250E-01 

226 

60 

301 

171 

47 

48 

1 

.115E+01 

227 

61 

62 

172 

47 

191 

4 

.473E+00 

228 

61 

205 

173 

47 

301 

1 

.127E+00 

229 

61 

301 

174 

47 

301 

1 

.690E-01 

230 

61 

301 

175 

48 

49 

1 

.129E+01 

231 

62 

63 

176 

48 

192 

4 

.473E+00 

232 

62 

206 

177 

48 

301 

1 

.lOOE+00 

233 

62 

301 

178 

48 

301 

1 

.890E-01 

234 

62 

301 

179 

49 

50 

1 

•146E+01 

235 

63 

64 

180 

49 

193 

4 

.373E+00 

236 

63 

207 

181 

49 

301 

1 

.880E-01 

237 

63 

301 

182 

49 

301 

1 

.830E-01 

238 

63 

301 

183 

50 

51 

1 

.146E+01 

239 

64 

65 

184 

50 

194 

4 

.373E+00 

240 

64 

208 

185 

50 

301 

1 

.870E-01 

241 

64 

301 

186 

50 

301 

1 

.830E-01 

242 

64 

301 

187 

51 

52 

1 

.146E+01 

243 

65 

66 

188 

51 

195 

4 

.373E+00 

244 

65 

209 

189 

51 

301 

1 

.870E-01 

245 

65 

301 

190 

51 

301 

1 

.830E-01 

246 

65 

301 

191 

52 

53 

1 

.146E+01 

247 

66 

67 

192 

52 

196 

4 

.373E+00 

248 

66 

210 

193 

52 

301 

1 

.870E-01 

249 

66 

301 

194 

52 

301 

1 

.830E-01 

250 

66 

301 

195 

53 

54 

1 

.146E+01 

251 

67 

68 

196 

53 

197 

4 

.373E+00 

252 

67 

211 

197 

53 

301 

1 

.870E-01 

253 

67 

301 

198 

53 

301 

1 

.830E-01 

254 

67 

301 

199 

54 

55 

1 

.146E+01 

255 

68 

69 

200 

54 

198 

4 

.373E+00 

256 

68 

212 

201 

54 

301 

1 

,870E^01 

257 

68 

301 

202 

54 

30T 

1 

.830E-01 

258 

68 

301 

203 

55 

56 

1 

.146E+01 

259 

69 

70 

204 

55 

199 

4 

.373E+00 

260 

69 

213 

205 

55 

301 

1 

•870E-01 

261 

69 

301 

206 

55 

301 

1 

.830E-01 

262 

69 

301 

207 

56 

57 

1 

.146E+01 

263 

70 

71 

208 

56 

200 

4 

.373E+00 

264 

70 

214 

209 

56 

301 

1 

•870E-0li 

265 

70 

301 

210 

56 

301 

1 

.820E-01 

266 

70 

301 

211 

57 

58 

1 

.146E+01 

267 

71 

72 

212 

57 

201 

4 

.373E+00 

268 

71 

215 

213 

57 

301 

1 

.860E-01 

269 

71 

301 

214 

57 

301 

1 

.820E-01 

270 

71 

301 

215 

58 

59 

1 

.146E+01 

271 

72 

73 

216 

58 

202 

4 

.373E+00 

272 

72 

216 

217 

58 

301 

1 

•860E-01 

273 

72 

301 

218 

58 

301 

1 

•820E-01 

274 

72 

301 

219 

59 

60 

1 

.146E+01 

275 

73 

74 

220 

59 

203 

4 

.373E+00 

276 

73 

217 

221 

59 

301 

1 

.860E-01 

277 

73 

301 

222 

59 

301 

1 

.820E-01 

278 

73 

301 

223 

60 

61 

1 

.146E+01 

279 

74 

75 

224 

60 

204 

4 

.373E+00 

280 

74 

218 

Tag 

Conduct 

Brnh 

From  To 

Tag 

Conduct 

1 

.860E~01 

281 

74 

301 

1 

. 138E+00 

1 

.810E-01 

282 

74 

301 

1 

.700E-01 

1 

.146E+01 

283 

75 

76 

1 

.120E+01 

4 

.373E+00 

284 

75 

219 

4 

.473E+00 

1 

.860E-01 

285 

75 

301 

1 

.157Et00 

1 

.810E-01 

286 

75 

301 

1 

.900E-01 

1 

.146E+01 

287 

76 

77 

1 

.125E+01 

4 

.373E+00 

288 

76 

220 

4 

.348E+00 

1 

.860E-01 

289 

76 

301 

1 

.171E+00 

1 

.810E-01 

290 

76 

301 

1 

.980E-01 

1 

.146E+01 

291 

77 

78 

1 

•210E+01 

4 

.373E+00 

292 

77 

221 

4 

.348E+00 

1 

.860E-01 

293 

77 

301 

1 

.172E+00 

1 

.800E-01 

294 

77 

301 

1 

.970E-01 

1 

.108E+01 

295 

78 

79 

1 

.172E+01 

4 

.373E+00 

296 

78 

222 

4 

.288E+00 

1 

•860E-01 

297 

78 

301 

1 

.124E+00 

1 

.790E-01 

298 

78 

301 

1 

.910E-01 

1 

.992E+00 

299 

79 

80 

1 

.992E+00 

4 

.526E+00 

300 

79 

223 

4 

.433E+00 

1 

,940E-01 

301 

79 

301 

1 

.108E+00 

1 

.870E-01 

302 

79 

301 

1 

.870E-01 

1 

.172E+01 

303 

80 

81 

1 

.108E+01 

4 

.433E+00 

304 

80 

224 

4 

.526E+00 

1 

.930E-01 

305 

80 

301 

1 

.930E-01 

1 

.103E+00 

306 

80 

301 

1 

.910E-01 

1 

.210E+01 

307 

81 

82 

1 

.146E+01 

4 

.288E+00 

308 

81 

225 

4 

.373E+00 

1 

.930E-01 

309 

81 

301 

1 

.840E-01 

1 

.125E+00 

310 

81 

301 

1 

.830E-01 

1 

.125E+01 

311 

82 

83 

1 

.146E+01 

4 

.348E+00 

312 

82 

226 

4 

.373E+00 

1 

.990E-01 

313 

82 

301 

1 

•850E-01 

1 

.172E+00 

314 

82 

301 

1 

.820E-01 

1 

.120E+01 

315 

83 

84 

1 

.146E+01 

4 

.348E+00 

316 

83 

227 

4 

.373EtOO 

1 

.990E-01 

317 

83 

301 

1 

.850E-01 

1 

.171E+00 

318 

83 

301 

1 

.820E-01 

1 

.115E+01 

319 

84 

85 

1 

.146E+01 

4 

.473E+00 

320 

84 

228 

4 

.373E+00 

1 

.900E-01 

321 

84 

301 

1 

.860E-01 

1 

.157E+00 

322 

84 

301 

1 

.820E-01 

1 

•115E+01 

323 

85 

86 

1 

.146E+01 

4 

.473E+00 

324 

85 

229 

4 

•373E+00 

1 

.710E-01 

325 

85 

301 

1 

.860E~01 

1 

.138E+00 

326 

85 

301 

1 

.820E-01 

1 

.115E+01 

327 

86 

87 

1 

.146E+01 

4 

.473E+00 

328 

86 

230 

4 

.373E+00 

1 

•330E-01 

329 

86 

301 

1 

.860E-01 

1 

.670E-01 

330 

86 

301 

1 

.820E-01 

1 

.115E+01 

331 

87 

88 

1 

.146E+01 

4 

.473E+00 

332 

87 

231 

4 

.373E+00 

1 

.670E-01 

333 

87 

301 

1 

.860E-01 

1 

.310E-01 

334 

87 

301 

1 

.820E-01 

1 

.115E+01 

335 

88 

89 

1 

.146E+01 

4 

.473E+00 

336 

88 

232 

4 

.373E+00 

121 


Brnh  From  To 


337 

88 

301 

338 

88 

301 

339 

89 

90 

340 

89 

233 

341 

89 

301 

342 

89 

301 

343 

90 

91 

344 

90 

234 

345 

90 

301 

346 

90 

301 

347 

91 

92 

348 

91 

235 

349 

91 

301 

350 

91 

301 

351 

92 

93 

352 

92 

236 

353 

92 

301 

354 

92 

301 

355 

93 

94 

356 

93 

237 

357 

93 

301 

358 

93 

301 

359 

94 

95 

360 

94 

238 

361 

94 

301 

362 

94 

301 

363 

95 

96 

364 

95 

239 

365 

95 

301 

366 

95 

301 

367 

96 

97 

368 

96 

240 

369 

96 

301 

370 

96 

301 

371 

97 

98 

372 

97 

241 

373 

97 

301 

374 

97 

301 

375 

98 

99 

376 

98 

242 

377 

98 

301 

378 

98 

301 

379 

99 

100 

380 

99 

243 

381 

99 

301 

382 

99 

301 

383 

100 

101 

384 

100 

244 

385 

100 

301 

386 

101 

102 

387 

101 

245 

388 

101 

301 

389 

101 

301 

390 

102 

103 

391 

102 

246 

392 

102 

301 

Tag  Conduct 
1  .850E-01 
1  .820E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  ,146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .373Et00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .810E-01 
1  .129E+01 
4  •373E+00 
1  .840E-01 
1  .800E-01 
1  .115E+01 
4  .473E+00 
1  .900E-01 
1  .930E-01 
1  .115E+01 
4  .473E+00 
1  .690E-01 
1  .123E+00 
1  .115E+01 
4  .473E+00 
1  .260E-01 
1  .149E+00 
1  .115E+01 
4  .473E+00 
1  .380E-01 
1  .115E+01 
4  .473E+00 
1  .920E-01 
1  .720E-01 
1  •129E+01 
4  .473E+00 
1  .124E+00 


Brnh  From  To 


393 

102 

301 

394 

103 

104 

395 

103 

247 

396 

103 

301 

397 

103 

301 

398 

104 

105 

399 

104 

248 

400 

104 

301 

401 

104 

301 

402 

105 

106 

403 

105 

249 

404 

105 

301 

405 

105 

301 

406 

106 

107 

407 

106 

250 

408 

106 

301 

409 

106 

301 

410 

107 

108 

411 

107 

251 

412 

107 

301 

413 

107 

301 

414 

108 

109 

415 

108 

252 

416 

108 

301 

417 

108 

301 

418 

109 

110 

419 

109 

253 

420 

109 

301 

421 

109 

301 

422 

110 

111 

423 

110 

254 

424 

110 

301 

425 

110 

301 

426 

111 

112 

427 

111 

255 

428 

111 

301 

429 

111 

301 

430 

112 

113 

431 

112 

256 

432 

112 

301 

433 

112 

301 

434 

113 

114 

435 

113 

257 

436 

113 

301 

437 

113 

301 

438 

114 

115 

439 

114 

258 

440 

114 

301 

441 

114 

301 

442 

115 

116 

443 

115 

259 

444 

115 

301 

445 

115 

301 

446 

116 

117 

447 

116 

260 

448 

116 

301 

Tag  Conduct 
1  .900E-01 
1  .146E+01 
4  .373E+00 
1  .760E-01 
1  .840E-01 
1  .146Et01 
4  .373E+00 
1  .780E-01 
1  .840E-01 
1  -146E+01 
4  .373E+00 
1  .790E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .810E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .820E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .830E--01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  ,830E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .373E+00 
1  ,840E“01 


Brnh  From  To 


449 

116 

301 

450 

117 

118 

451 

117 

261 

452 

117 

301 

453 

117 

301 

454 

118 

119 

455 

118 

262 

456 

118 

301 

457 

118 

301 

458 

119 

120 

459 

119 

263 

460 

119 

301 

461 

119 

301 

462 

120 

121 

463 

120 

264 

464 

120 

301 

465 

120 

301 

466 

121 

122 

467 

121 

265 

468 

121 

301 

469 

121 

301 

470 

122 

123 

471 

122 

266 

472 

122 

301 

473 

123 

124 

474 

123 

267 

475 

123 

301 

476 

124 

125 

477 

124 

268 

478 

124 

301 

479 

125 

126 

480 

125 

269 

481 

125 

301 

482 

125 

301 

483 

126 

127 

484 

126 

270 

485 

126 

301 

486 

126 

301 

487 

127 

128 

488 

127 

271 

489 

127 

301 

490 

127 

301 

491 

128 

129 

492 

128 

272 

493 

128 

301 

494 

128 

301 

495 

129 

130 

496 

129 

273 

497 

129 

301 

498 

129 

301 

499 

130 

131 

500 

130 

274 

501 

130 

301 

502 

130 

301 

503 

131 

132 

504 

131 

275 

Tag  Conduct 
1  .830E-01 
1  .146E+01 
4  .  373E4-00 
1  .830E-01, 
1  .830E-01 
1  .129E+01 
4  .373E+00 
1  .820E-01 
1  .840E-01 
1  .115E+01 
4  .473E+00 
1  .860E-01 
1  .960E-01 
1  .115E+01 
4  .473E+00 
1  .650E-01 
1  .113E+00 
1  .115E+01 
4  .473E+00 
1  .220E-01 
1  .133E+00 
1  .115E+01 
4  .473E+00 
1  .420E-01 
1  .llSEtOl 
4  .473E+00 
1  .760E-01 
1  .129Et01 
4  .473Et00 
1  .940E--01 
1  .146E+01 
4  .373E+00 
1  .490E-01 
1  .860E-01 
1  .146E+01 
4  .373E+00 
1  .680E-01 
1  .860E-01 
1  .146E+01 
4  .373E+00 
1  .820E-01 
1  .850E-01 
1  .146E+01 
4  .373E+00 
1  .910E-01 
1  .840E-01 
1  .146E+01 
4  .373E+00 
1  .970E-01 
1  .830E-01 
1  .146Et01 
4  .373E+00 
1  .lOOE+00 
1  .830E^01 
1  .146E+01 
4  .373E+00 


122 


Brnh 

L  From  To 

Tag 

Conduct 

Brnh 

1  From  To 

505 

131 

301 

1 

.lOlE+00 

561 

158 

157 

506 

131 

301 

1 

.830E-01 

562 

159 

158 

507 

132 

133 

1 

.146E+01 

563 

160 

159 

508 

132 

276 

4 

.373E+00 

564 

161 

160 

509 

132 

301 

1 

.lOOE+00 

565 

162 

161 

510 

132 

301 

1 

.830E-01 

566 

163 

162 

511 

133 

134 

1 

•146E+01 

567 

164 

163 

512 

133 

277 

4 

•373E+00 

568 

165 

164 

513 

133 

301 

1 

.970E-01 

569 

166 

165 

514 

133 

301 

1 

.830E-01 

570 

167 

166 

515 

134 

135 

1 

•146E+01 

571 

168 

167 

516 

134 

278 

4 

.373E+00 

572 

169 

168 

517 

134 

301 

1 

.910E-01 

573 

170 

169 

518 

134 

301 

1 

.840E-01 

574 

171 

170 

519 

135 

136 

1 

•146E+01 

575 

172 

171 

520 

135 

279 

4 

•373E+00 

576 

173 

172 

521 

135 

301 

1 

.820E-01 

577 

174 

173 

522 

135 

301 

1 

.840E-01 

578 

175 

174 

523 

136 

137 

1 

.146E+01 

579 

176 

175 

524 

136 

280 

4 

.373E+00 

580 

177 

176 

525 

136 

301 

1 

.680E-01 

581 

178 

177 

526 

136 

301 

1 

.860E-01 

582 

179 

178 

527 

137 

138 

1 

.146E+01 

583 

180 

179 

528 

137 

281 

4 

.373E+00 

584 

181 

180 

529 

137 

301 

1 

•490E-01 

585 

182 

181 

530 

137 

301 

1 

.870E-01 

586 

183 

182 

531 

138 

139 

1 

.146E+01 

587 

184 

183 

532 

138 

282 

4 

•373E+00 

588 

185 

184 

533 

138 

301 

1 

.240E-01 

589 

186 

185 

534 

138 

301 

1 

,880E-01 

590 

187 

186 

535 

139 

140 

1 

•146E+01 

591 

188 

187 

536 

139 

283 

4 

.373E+00 

592 

189 

188 

537 

139 

301 

1 

•900E-01 

593 

190 

189 

538 

140 

141 

.  1 

.160E+01 

594 

191 

190 

539 

140 

284 

4 

.373E+00 

595 

192 

191 

540 

140 

301 

1 

.910E-01 

596 

193 

192 

541 

141 

142 

1 

.178E+01 

597 

194 

193 

542 

141 

285 

4 

.306E+00 

598 

195 

194 

543 

142 

143 

1 

.178E+01 

599 

196 

195 

544 

142 

286 

4 

•306E+00 

600 

197 

196 

545 

143 

144 

1 

.178E+01 

601 

198 

197 

546 

143 

287 

4 

.306E+00 

602 

199 

198 

547 

144 

288 

4 

.306E+00 

603 

200 

199 

548 

145 

302 

5 

.790E+02 

604 

201 

200 

549 

146 

145 

5 

.790E+02 

605 

202 

201 

550 

147 

146 

5 

.790E+02 

606 

203 

202 

551 

148 

147 

5 

.790E+02 

607 

204 

203 

552 

149 

148 

5 

.790E+02 

608 

205 

204 

553 

150 

149 

5 

.790E+02 

609 

206 

205 

554 

151 

150 

5 

.790E+02 

610 

207 

206 

555 

152 

151 

5 

.790E+02 

611 

208 

207 

556 

153 

152 

5 

.790E+02 

612 

209 

208 

557 

154 

153 

5 

.790E+02 

613 

210 

209 

558 

155 

154 

5 

.790E+02 

614 

211 

210 

559 

156 

155 

5 

.790E+02 

615 

212 

211 

560 

157 

156 

5 

.790E+02 

616 

213 

212 

Tag  Conduct 

Brnh  From  To 

Tag 

Conduct 

5  •790E+02 

617 

214 

213 

5 

.790E+02 

5  .790E+02 

618 

215 

214 

5 

.790E+02 

5  .790E+02 

619 

216 

215 

5 

.790E+02 

5  .790E+02 

620 

217 

216 

5 

•790E+02 

5  .790E+02 

621 

218 

217 

5 

.790E+02 

5  .790E+02 

622 

219 

218 

5 

.790E+02 

5  .790E+02 

623 

220 

219 

5 

•790E+02 

5  .790E+02 

624 

221 

220 

5 

.790E+02 

5  .790E+02 

625 

222 

221 

5 

.790E+02 

5  .790E+02 

626 

223 

222 

5 

.790E+02 

5  .790E+02 

627 

224 

223 

5 

.790E+02 

5  •790E+02 

628 

225 

224 

5 

.790E+02 

5  .790E+02 

629 

226 

225 

5 

•790E+02 

5  .790E+02 

630 

227 

226 

5 

.790E+02 

5  .790E+02 

631 

228 

227 

5 

.790E+02 

5  .790E+02 

632 

229 

228 

5 

.790E+02 

5  .790E+02 

633 

230 

229 

5 

.790E+02 

5  .790E+02 

634 

231 

230 

5 

.790E+02 

5  .790E+02 

635 

232 

231 

5 

.790E+02 

5  .790E+02 

636 

233 

232 

5 

.790E+02 

5  .790E+02 

637 

234 

233 

5 

.790E+02 

5  .790E+02 

638 

235 

234 

5 

.790E+02 

5  .790E+02 

639 

236 

235 

5 

.790E+02 

5  .790E+02 

640 

237 

2‘36 

5 

.790E+02 

5  .790E+02 

641 

238 

237 

5 

.790E+02 

5  .790E+02 

642 

239 

238 

5 

•790E+02 

5  .790E+02 

643 

240 

239 

5 

.790E+02 

5  .790E+02 

644 

241 

240 

5 

.790E+02 

5  .790E+02 

645 

242 

241 

5 

.790E+02 

5  .790E+02 

646 

243 

242 

5 

.790E+02 

5  .790E+02 

647 

244 

243 

5 

.790E+02 

5  .790E+02 

648 

245 

244 

5 

•790E+02 

5  .790E+02 

649 

246 

245 

5 

.790E+02 

5  .790E+02 

650 

247 

246 

5 

.790E+02 

5  .790E+02 

651 

248 

247 

5 

.790E+02 

5  -790E+02 

652 

249 

248 

5 

.790E+02 

5  .790E+02 

653 

250 

249 

5 

.790E+02 

5  •790E+02 

654 

251 

250 

5 

.790E+02 

5  .790E+02 

655 

252 

251 

5 

•790E+02 

5  .790E+02 

656 

253 

252 

5 

.790E+02 

5  •790E+02 

657 

254 

253 

5 

.790E+02 

5  .790E+02 

658 

255 

254 

5 

.790E+02 

5  .790E+02 

659 

256 

255 

5 

.790E+02 

5  -790E+02 

660 

257 

256 

5 

.790E+02 

5  •790E+02 

661 

258 

257 

5 

.790E+02 

5  .790E+02 

662 

259 

258 

5 

.790E+02 

5  .790E+02 

663 

260 

259 

5 

.790E+02 

5  •790E+02 

664 

261 

260 

5 

.790E+02 

5  .790E+02 

665 

262 

261 

5 

•790E+02 

5  .790E+02 

666 

263 

262 

5 

.790E+02 

5  .790E+02 

667 

264 

263 

5 

•790E+02 

5  .790E+02 

668 

265 

264 

5 

.790E+02 

5  .790E+02 

669 

266 

265 

5 

.790E+02 

5  .790E+02 

670 

267 

266 

5 

•790E+02 

5  .790E+02 

671 

268 

267 

5 

.790E+02 

5  •790E+02 

672 

269 

268 

5 

.790E+02 

123 


Brnh  From  To 

673  270  269 

674  271  270 

675  272  271 

676  273  272 

677  274  273 

678  275  274 

679  276  275 

680  277  276 

681  278  277 

682  279  278 

683  280  279 

684  281  280 

685  282  281 

686  283  282 

687  284  283 

688  285  284 

689  286  285 

690  287  286 

691  288  287 


Tag  Conduct 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E4-02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E+02 
5  .790E-(-02 
5  .790E+02 
5  .790E+02 


TASS  GENERAL  INPUT  MENU  -  SI  Units 

(1)  Case  Title: 

TALSR( METRIC) - RUN  4.  COMPLEX  MODEL,  MASS  FLOW  OF  272.2  kg/hr  (600  Ibra/hr) 

(2)  Nodes  288 

(3)  Constant  Temperatures  2 

(4)  Unique  Exponents  0 

(5)  Temperature  Dependent  Conductances  0 

(6)  Temperature  Dependent  Heat  Inputs  0 

(7)  Computational  Accuracy  .0100 

(8)  Starting  Temperature  25.0 

Are  these  inputs  correct  (Y/N)  ?  Y 
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K24d  1143  OlOld  003626  0  6/600  0.011/4  0  36/  6660  0  0644 

K247  1  143  0.1010  0.03626  0.66600  0.01102  0.36/  6.660  0  0666 

K246  1  143  0.1010  0.03626  0  60000  0.01212  0.36/  6660  0  06/0 

K240  1.143  0.1010  0  03626  0  61200  0.01232  0.36/  6660  0  0664 


TASS  Branch  Connection  Summary  in  W/degC 


or  Watts  if  Tag  =  10 


Brnh  From  To 


1 

1 

2 

2 

1 

145 

3 

2 

3 

4 

2 

146 

5 

3 

4 

6 

3 

147 

7 

4 

5 

8 

4 

148 

9 

5 

6 

10 

5 

149 

11 

5 

301 

12 

6 

7 

13 

6 

150 

14 

6 

301 

15 

7 

8 

16 

7 

151 

17 

7 

301 

18 

7 

301 

19 

8 

9 

20 

8 

152 

21 

8 

301 

22 

8 

301 

23 

9 

10 

24 

9 

153 

25 

9 

301 

26 

9 

301 

27 

10 

11 

28 

10 

154 

29 

10 

301 

30 

10 

301 

31 

11 

12 

32 

11 

155 

33 

11 

301 

34 

11 

301 

35 

12 

13 

36 

12 

156 

37 

12 

301 

38 

12 

301 

39 

13 

14 

40 

13 

157 

41 

13 

301 

42 

13 

301 

43 

14 

15 

44 

14 

158 

45 

14 

301 

46 

14 

301 

47 

15 

16 

48 

15 

159 

49 

15 

301 

50 

15 

301 

51 

16 

17 

52 

16 

160 

53 

16 

301 

54 

16 

301 

Tag  Conduct 
1  .178E+01 
4  .933E+00 
1  .178E+01 
4  ,933E+00 
1  .178E+01 
4  .933E+00 
1  .160E+01 
4  .933E+00 
1  .146E+01 
4  ■114E+01 
1  .954E-01 
1  .146E+01 
4  .114E+01 
1  .940E-01 
1  .146E+01 
4  .114Et01 
1  .920E-01 
1  .240E-01 
1  .146E+01 
4  .114E+01 
1  .910E-01 
1  .490E-01 
1  .146E+01 
4  .114E+01 
1  .890E-01 
1  .680E-01 
1  .146E+01 
4  .114E+01 
1  .880E-01 
1  .820E-01 
1  .146E+01 
4  .114E+01 
1  .870E-01 
1  .910E-01 
1  .146E+01 
4  .114E+01 
1  .860E-01 
1  •970E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .lOOE+00 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .lOlE+00 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .lOOE+OO 
1  .1A6E+01 
4  .114E+01 
1  .850E-01 
1  .970E-01 


Brnh 

From  To 

57 

17 

301 

58 

17 

301 

59 

18 

19 

60 

18 

162 

61 

18 

301 

62 

18 

301 

63 

19 

20 

64 

19 

163 

65 

19 

301 

66 

19 

301 

67 

20 

21 

68 

20 

164 

69 

20 

301 

70 

20 

301 

71 

21 

22 

72 

21 

165 

73 

21 

301 

74 

22 

23 

75 

22 

166 

76 

22 

301 

77 

23 

24 

78 

23 

167 

79 

23 

301 

80 

24 

25 

81 

24 

168 

82 

24 

301 

83 

24 

301 

84 

25 

26 

85 

25 

169 

86 

25 

301 

87 

25 

301 

88 

26 

27 

89 

26 

170 

90 

26 

301 

91 

26 

301 

92 

27 

28 

93 

27 

171 

94 

27 

301 

95 

27 

301 

96 

28 

29 

97 

28 

172 

98 

28 

301 

99 

28 

301 

100 

29 

30 

101 

29 

173 

102 

29 

301 

103 

29 

301 

104 

30 

31 

105 

30 

174 

106 

30 

301 

107 

30 

301 

108 

31 

32 

109 

31 

175 

110 

31 

301 

Tag  Conduct 
1  .860E-01 
1  .910E“01 
1  .146E+01 
4  .114E+01 
1  .860E^01 
1  .820E-01 
1  .146E+01 
4  .114E+01 
1  .870E-01 
1  .680E-01 
1  .129E+01 
4  .114E+01 
1  .870E-01 
1  .490E-01 
1  .115E+01 
4  .144E+01 
1  .940E-01 
1  .115E+01 
4  .144E+01 
1  .770E-01 
1  .115E+01 
4  .144E+01 
1  .420E-01 
1  ,115E+01 
4  .144E+01 
1  .136E+00 
1  .220E-01 
1  .115E+01 
4  .144E+01 
1  .117E+00 
1  .640E-01 
1  .129E+01 
4  .144E+01 
1  .lOlE+00 
1  •850E-01 
1  .146E+01 
4  .114E+01 
1  .890E-01 
1  .810E-01 
1  •146E+01 
4  .114E+01 
1  .880E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  .870E-01 
1  .820E-01 
1  .146E+01 
4  .114E+01 
1  .870E-01 
1  .830E-01 
1  ,146E+01 
4  •114E+01 
1  .870E-01 


Brnh 

From  To 

113 

32 

176 

114 

32 

301 

115 

32 

301 

116 

33 

34 

117 

33 

177 

118 

33 

301 

119 

33 

301 

120 

34 

35 

121 

34 

178 

122 

34 

301 

123 

34 

301 

124 

35 

36 

125 

35 

179 

126 

35 

301 

127 

35 

301 

128 

36 

37 

129 

36 

180 

130 

36 

301 

131 

36 

301 

132 

37 

38 

133 

37 

181 

134 

37 

301 

135 

37 

301 

136 

38 

39 

137 

38 

182 

138 

38 

301 

139 

38 

301 

140 

39 

40 

141 

39 

183 

142 

39 

301 

143 

39 

301 

144 

40 

41 

145 

40 

184 

146 

40 

301 

147 

40 

301 

148 

41 

42 

149 

41 

185 

150 

41 

301 

151 

41 

301 

152 

42 

43 

153 

42 

186 

154 

42 

301 

155 

42 

301 

156 

43 

44 

157 

43 

187 

158 

43 

301 

159 

43 

301 

160 

44 

45 

161 

44 

188 

162 

44 

301 

163 

44 

301 

164 

45 

46 

165 

45 

189 

166 

45 

301 

Tag  Conduct 
4  .114E+01 
1  .860E-01 
1  •830E-01 
1  .146E+01 
4  .114E+01 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .114E-I-01 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .800E-01 
1  .146E+01 
4  .114E+01; 
1  .850E-01' 
1  .780E-01 
1  .146E+01 
4  .114E+01| 
1  .850E-01j 
1  .770E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .750E^01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .730E-01 
1  .129E+01 
4  -114Et01 
1  .850E-01 
1  .710E-01 
1  .115E+01 
4  .144E+01 
1  .910E-01 
1  .124E+00 
1  .115E+01 
4  .144E+01 
1  .730E-01 
1  •920E-01 
1  .115E+01 
4  .144E+01 
1  ,390E-01 


132 


55  17  18 

56  17  161 


1  .146E+01 
4  .114E+01 


111  31  301 

112  32  33 


1  .830E-01  167  46  47 
1  .146E+01  168  46  190 


1  .115E+01 
4  .144E+01 


133 


Brnh 

From-  To 

Tag  Conduct 

Brnh 

From  To 

Tag  Conduct i 

Brnh 

From  To 

Tag  Conduct 

169 

46 

301 

1  .150E+00 

225 

60 

301 

1  .860E-01 

281 

74 

301 

1 

. 138E+00 

170 

46 

301 

1  .250E-01 

226 

60 

301 

1  .810E-01 

282 

74 

301 

1 

.700E~01 

171 

47 

48 

1  .115E+01 

227 

61 

62 

1  .146E+01 

283 

75 

76 

1 

.120E+01 

172 

47 

191 

4  .144E+01 

228 

61 

205 

4  .114E+01 

284 

75 

219 

4 

.144E+01 

173 

47 

301 

1  .127E+00 

229 

61 

301 

1  .860E-01 

285 

75 

301 

1 

.157E+00 

174 

47 

301 

1  .690E-01 

230 

61 

301 

1  .810E-01 

286 

75 

301 

1 

.900E-01 

175 

48 

49 

1  •129E+01 

231 

62 

63 

1  .146E+01 

!  287 

76 

77 

1 

.125E+01 

176 

48 

192 

4  .144E+01 

232 

62 

206 

4  .114E+01 

i  288 

76 

220 

4 

.106E+01 

177 

48 

301 

1  .lOOE+00 

233 

62 

301 

1  .860E-01 

289 

76 

301 

1 

.171E+00 

178 

48 

301 

1  .890E-01 

234 

62 

301 

1  .810E-01 

290 

76 

301 

1 

.980E-01 

179 

49 

50 

1  .146E+01 

235 

63 

64 

1  .146E+01 

291 

77 

78 

1 

.210E+01 

180 

49 

193 

4  .114E+01 

236 

63 

207 

4  .114E+01 

292 

77 

221 

4 

.106E+01 

181 

49 

301 

1  .880E-01 

237 

63 

301 

1  .860E-01 

293 

77 

301 

1 

.172E+00 

182 

49 

301 

1  .830E-01 

238 

63 

301 

1  .800E-01 

294 

77 

301 

1 

.970E-01 

183 

50 

51 

1  .146E+01 

239 

64 

65 

1  .108E+01 

295 

78 

79 

1 

.172E+01 

184 

50 

194 

4  .114E+01 

240 

64 

208 

4  .114E+01 

i  296 

78 

222 

4 

.878E+00 

185 

50 

301 

1  .870E-01 

241 

64 

301 

1  .860E-01 

!  297 

78 

301 

1 

.124E+00 

186 

50 

301 

1  .830E-01 

242 

64 

301 

1  .790E-01 

I  298 

78 

301 

1 

.910E-01 

187 

51 

52 

1  .146E+01 

243 

65 

66 

1  .992E+00 

i  299 

79 

80 

1 

.992E+00 

188 

51 

195 

4  .114E+01 

244 

65 

209 

4  .160E+01 

:  300 

79 

223 

4 

.132E+01 

189 

51 

301 

1  .870E-01 

245 

65 

301 

1  .940E-01 

1  301 

79 

301 

1 

,108E+00 

.190 

51 

301 

1  .830E-01 

246 

65 

301 

1  .870E-01 

1  302 

79 

301 

1 

.870E-01 

191 

52 

53 

1  .146E+01 

247 

66 

67 

1  .172Et01 

!  303 

80 

81 

1 

.108E+01 

192 

52 

196 

4  .114E+01 

248 

66 

210 

4  .132E+01 

!  304 

80 

224 

4 

.160E+01 

193 

52 

301 

1  .870E-01 

249 

66 

301 

1  .930E-01 

!  305 

80 

301 

1 

.930E~01 

194 

52 

301 

1  .830E-01 

250 

66 

301 

1  ,103E+00 

'  306 

80 

301 

1 

.910E-01 

195 

53 

54 

1  .146E+01 

'  251 

67 

68 

1  .210Et01 

1  307 

81 

82 

1 

.146E+01 

196 

53 

197 

4  .114E+01 

1  252 

67 

211 

4  .878E+00 

308 

81 

225 

4 

.114E+01 

197 

53 

301 

1  .870E-01 

253 

67 

301 

1  .930E-01 

309 

81 

301 

1 

.840E-01 

198 

53 

301 

1  .830E-01 

254 

67 

301 

1  .125E+00 

310 

81 

301 

1 

.830E-01 

199 

54 

55 

1  .146E+01 

255 

68 

69 

1  •125E+01 

311 

82 

83 

1 

.146E+01 

200 

54 

198 

4  .114E+01 

256 

68 

212 

4  .106E+01 

312 

82 

226 

4 

.114E+01 

201 

54 

301 

1  ,870E-01 

257 

68 

301 

1  ,990E-01 

313 

82 

301 

1 

.850E-01 

202 

54 

301 

1  .830E-01 

258 

68 

301 

1  .172E+00 

314 

82 

301 

1 

.820E-01 

203 

55 

56 

1  .146E+01 

259 

69 

70 

1  .120E+01 

315 

83 

84 

1 

.146E+01 

204 

55 

199 

4  .114E+01 

260 

69 

213 

4  .106E+01 

316 

83 

227 

4 

.114E+01 

205 

55 

301 

1  .870E-01 

261 

69 

301 

1  .990E-01 

317 

83 

301 

1 

.850E-01 

206 

55 

301 

1  .830E-01 

262 

69 

301 

1  .171E+00 

318 

83 

301 

1 

.820E-01 

207 

56 

57 

1  .146Et01 

263 

70 

71 

1  .115E+01 

319 

84 

85 

1 

.146E+01 

208 

56 

200 

4  .114E+01 

264 

70 

214 

4  .144E+01 

320 

84 

228 

4 

.114E+01 

209 

56 

301 

1  .870E-01 

265 

70 

301 

1  .900E“01 

321 

84 

301 

1 

.860E-01 

210 

56 

301 

1  .820E-01 

266 

70 

301 

1  .157E+00 

322 

84 

301 

1 

.820E-01 

211 

57 

58 

1  .146E+01 

267 

71 

72 

1  .115E+01 

323 

85 

86 

1 

.146E+01 

212 

57 

201 

4  .114E+01 

268 

71 

215 

4  .144E+01 

324 

85 

229 

4 

•114E+01 

213 

57 

301 

1  ,860E-01 

269 

71 

301 

1  .710E-01 

325 

85 

301 

1 

.860E-01 

214 

57 

301 

1  .820E-01 

270 

71 

301 

1  .138E+00 

326 

85 

301 

1 

.820E-01 

215 

58 

59 

1  .146E+01 

271 

72 

73 

1  .115E+01 

327 

86 

87 

1 

.146E+01 

216 

58 

202 

4  .114E+01 

272 

72 

216 

4  .144E+01 

328 

86 

230 

4 

.114E+01 

217 

58 

301 

1  .aeoE-oi 

273 

72 

301 

1  .330E-01 

329 

86 

301 

1 

.860E-01 

218 

58 

301 

1  .820E-01 

274 

72 

301 

1  .670E-01 

330 

86 

301 

1 

.820E-01 

219 

59 

60 

1  .146Et01 

275 

73 

74 

1  .115E+01 

331 

87 

88 

1 

.146E+01 

220 

59 

203 

4  •114E+01 

276 

73 

217 

4  .144E+01 

332 

87 

231 

4 

.114E+01 

221 

59 

301 

1  .OOOE-Ol 

277 

73 

301 

1  .670E-01 

333 

87 

301 

1 

•860E-01 

222 

59 

301 

1  .820E-01 

278 

73 

301 

1  -310E-01 

334 

87 

301 

1 

.820E-01 

223 

60 

61 

1  .146E+01 

279 

74 

75 

1  •115E+01 

335 

88 

89 

1 

.146E+01 

224 

60 

204 

4  .114E+01 

280 

74 

218 

4  ,144E+01 

336 

88 

232 

4 

.114E+01 

134 


Brnh  From  To 


337 

88 

301 

338 

88 

301 

339 

89 

90 

340 

89 

233 

341 

89 

301 

342 

89 

301 

343 

90 

91 

344 

90 

234 

345 

90 

301 

346 

90 

301 

347 

91 

92 

348 

91 

235 

349 

91 

301 

350 

91 

301 

351 

92 

93 

352 

92 

236 

353 

92 

301 

354 

92 

301 

355 

93 

94 

356 

93 

237 

357 

93 

301 

358 

93 

301 

359 

94 

95 

360 

94 

238 

36X 

94 

30X 

362 

94 

30X 

363 

95 

96 

364 

95 

239 

365 

95 

301 

366 

95 

301 

367 

96 

97 

368 

96 

240 

369 

96 

30X 

370 

96 

301 

37X 

97 

98 

372 

97 

24X 

373 

97 

30X 

374 

97 

30X 

375 

98 

99 

376 

98 

242 

377 

98 

301 

378 

98 

30X 

379 

99 

100 

380 

99 

243 

381 

99 

301 

382 

99 

301 

383 

XOO 

XOl 

384 

XOO 

244 

385 

100 

301 

386 

XOX 

102 

387 

XOl 

245 

388 

lOX 

301 

389 

XOl 

301 

390 

X02 

103 

391 

102 

246 

392 

102 

301 

Tag  Conduct 
1  .850E-01 
1  .820E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  •850E-01 
1  .8I0E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  .850E~01 
1  .810E-01 
1  .146E+01 
4  ,114E+01 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .810E-01 
1  .129E+01 
4  •114E+01 
1  .840E-01 
1  .800E-01 
1  .115E+01 
4  .144E+01 
1  .900E-01 
1  .930E-01 
1  .115E+01 
4  .144E+01 
1  .690E-01 
1  •123E+00 
1  .IISE+Ol 
4  .144E+01 
1  .260E-01 
1  .149E+00 
1  .115E+01 
4  .144E+01 
1  .380E-01 
1  .115E+01 
4  .144E+01 
1  •920E-01 
1  .720E-01 
1  •129E+01 
4  .144E+01 
1  .124E+00 


Brnh  From  To 


393 

102 

301 

394 

103 

104 

395 

103 

247 

396 

103 

301 

397 

103 

301 

398 

104 

105 

399 

104 

248 

400 

104 

301 

40X 

104 

301 

402 

105 

106 

403 

105 

249 

404 

105 

301 

405 

105 

301 

406 

106 

107 

407 

106 

250 

408 

106 

301 

409 

106 

301 

4X0 

107 

108 

4XX 

107 

251 

412 

107 

301 

413 

107 

301 

4X4 

108 

109 

415 

108 

252 

416 

108 

301 

4X7 

108 

301 

4X8 

109 

110 

419 

109 

253 

420 

109 

301 

421 

109 

301 

422 

1X0 

111 

423 

XXO 

254 

424 

XXO 

301 

425 

XIO 

301 

426 

111 

112 

427 

111 

255 

428 

111 

301 

429 

1X1 

301 

430 

1X2 

113 

431 

112 

256 

432 

112 

301 

433 

1X2 

301 

434 

1X3 

114 

435 

XX3 

257 

436 

113 

301 

437 

1X3 

301 

438 

114 

1X5 

439 

114 

258 

440 

114 

301 

441 

114 

301 

442 

1X5 

XX6 

443 

XX5 

259 

444 

115 

301 

445 

115 

301 

446 

116 

117 

447 

116 

260 

448 

116 

301 

Tag  Conduct 
1  .900E-01 
1  .146E+01 
4  .114E+01 
1  .760E-01 
1  .840E-01 
1  .146E+01 
4  .114Et01 
1  .780E-01 
1  .840E-01 
1  •146E+01 
4  .114E+01 
1  .790E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .810E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .820E-01 
1  .830E--01 
1  .146E+01 
4  .114E+01 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .1X4E+01 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .X14E+01 
1  .850E-0X 
X  .830E-0X 
X  .146E+01 
4  .1X4E+0X 
X  .850E-0X 
X  .830E-01 
1  •X46E+0X 
4  .1X4E+0X 
X  .850E-01 
1  .830E-01 
1  .146E+01 
4  .X14E+0X 
1  .840E-0X 
1  .830E-0X 
1  .X46E+0X 
4  .XX4E+01 
X  .840E-0X 


Brnh  From  To 

449 

1X6 

301 

450 

XX7 

118 

451 

117 

261 

452 

XX7 

301 

453 

XX7 

301 

454 

XX8 

119 

455 

XX8 

262 

456 

118 

301 

457 

XX8 

301 

458 

XX9 

120 

459 

XX9 

263 

460 

XX9 

301 

461 

XX9 

301 

462 

120 

121 

463 

120 

264 

464 

120 

301 

465 

120 

301 

466 

X2X 

122 

467 

X2X 

265 

468 

121 

301 

469 

121 

301 

470 

122 

123 

471 

122 

266 

472 

122 

301 

473 

123 

124 

474 

123 

267 

475 

123 

301 

476 

124 

125 

477 

124 

268 

478 

124 

301 

479 

125 

126 

480 

125 

269 

481 

125 

301 

482 

125 

301 

483 

126 

127 

484 

126 

270 

485 

126 

301 

486 

126 

301 

487 

127 

128 

488 

127 

271 

489 

127 

301 

490 

127 

301 

491 

128 

129 

492 

128 

272 

493 

128 

301 

494 

128 

301 

495 

129 

130 

496 

129 

273 

497 

129 

301 

498 

129 

301 

499 

130 

131 

500 

130 

274 

501 

130 

301 

502 

130 

301 

503 

131 

132 

504 

131 

275 

Tag  Conduct 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .830E-01 
X  .830E-0X 
X  .X29E+0X 
4  .XX4E+0X 
1  .820E-01 
X  .840E-0X 
1  .115E+01 
4  .X44E+01 
1  .860E-01 
1  .960E-0X 
X  .X15E+0X 
4  .144E+0X 
X  .650E-01 
X  .IXSE+OO 
X  .XX5E4-0X 
4  .X44EtOX 
1  .220E-01 
X  .133E+00 
1  .115E+01 
4  .144E+01 
X  •420E-01 
1  .XX5E+01 
4  .X44E+0X 
1  .760E-0X 
X  .X29E+0X 
4  .X44E+01 
X  .940E-01 
1  .X46E+0X 
4  .XX4E+01 
X  •490E-0X 
X  .860E-0X 
X  .X46E+01 
4  .XX4E+0X 
X  .680E-0X 
X  •860E-01 
1  .X46E+0X 
4  .XX4E+0X 
1  .820E-01 
X  .850E-01 
X  .X46E+0X 
4  .1X4E+01 
X  .910E-0X 
X  .840E-0X 
1  .X46E+01 
4  .XX4E+01 
X  .970E-0X 
1  .830E-0X 
X  .X46E+0X 
4  .XX4E+0X 
X  .XOOE+00 
1  .830E-01 
X  .X46E+0X 
4  .XX4E+0X 


135 


Brnh  From  To 

505 

131 

301 

506 

131 

301 

507 

132 

133 

508 

132 

276 

509 

132 

301 

510 

132 

301 

511 

133 

134 

512 

133 

277 

513 

133 

301 

514 

133 

301 

515 

134 

135 

516 

134 

278 

517 

134 

301 

518 

134 

301 

519 

135 

136 

520 

135 

279 

521 

135 

301 

522 

135 

301 

523 

136 

137 

524 

136 

280 

525 

136 

301 

526 

136 

301 

527 

137 

138 

528 

137 

281 

529 

137 

301 

530 

137 

301 

531 

138 

139 

532 

138 

282 

533 

138 

301 

534 

138 

301 

535 

139 

140 

536 

139 

283 

537 

139 

301 

538 

140 

141 

539 

140 

284 

540 

140 

301 

541 

141 

142 

542 

141 

285 

543 

142 

143 

544 

142 

286 

545 

143 

144 

546 

143 

287 

547 

144 

288 

548 

145 

302 

549 

146 

145 

550 

147 

146 

551 

148 

147 

552 

149 

148 

553 

150 

149 

554 

151 

150 

555 

152 

151 

556 

153 

152 

557 

154 

153 

558 

155 

154 

559 

156 

155 

560 

157 

156 

Tag  Conduct 
1  .lOlE+00 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .lOOE+00 
1  .830E-01 
1  .146Et01 
4  ,114E+01 
1  .970E-01 
1  .830E-01 
1  .146E+01 
4  .114E+01 
1  .910E-01 
1  .840E-01 
1  .146E+01 
4  .114E+01 
1  .820E-01 
1  .840E-01 
1  .146E+01 
4  .114E+01 
1  .680E-01 
1  .860E-01 
1  .146E+01 
4  .114E+01 
1  .490E-01 
1  .870E-01 
1  .146E+01 
4  .114E+01 
1  .240E-'01 
1  .880E-01 
1  .146E+01 
4  .114E+01 
1  .900E~01 
1  .160E+01 
4  .114E+01 
1  .910E-01 
1  .178E+01 
4  ,933E+00 
1  .178E+01 
4  .933E+00 
1  .178E+01 
4  .933E+00 

4  .933Et00 

5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 


Brnh  From  To 


561 

158 

157 

562 

159 

158 

563 

160 

159 

564 

161 

160 

565 

162 

161 

566 

163 

162 

567 

164 

163 

568 

165 

164 

569 

166 

165 

570 

167 

156 

571 

168 

167 

572 

169 

168 

573 

170 

169 

574 

171 

170 

575 

172 

171 

576 

173 

172 

577 

174 

173 

578 

175 

174 

579 

176 

175 

580 

177 

176 

581 

178 

177 

582 

179 

178 

583 

180 

179 

584 

181 

180 

585 

182 

181 

586 

183 

182 

587 

184 

133 

588 

185 

184 

589 

186 

185 

590 

187 

186 

591 

188 

187 

592 

189 

188 

593 

190 

189 

594 

191 

190 

595 

192 

191 

596 

193 

192 

597 

194 

193 

598 

195 

194 

599 

196 

195 

600 

197 

196 

601 

198 

197 

602 

199 

198 

603 

200 

199 

604 

201 

200 

605 

202 

201 

606 

203 

202 

607 

204 

203 

608 

205 

204 

609 

206 

205 

610 

207 

206 

611 

208 

207 

612 

209 

208 

613 

210 

209 

614 

211 

210 

615 

212 

211 

616 

213 

212 

Tag  Conduct 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  •316E+03 
5  •316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  •316E+03 
5  .316E+03 
5  •316E+03 
5  .316E+03 
5  .316E+03 
5  •316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  •316E+03 
5  .316E+03 


Brnh  From  To 


617 

214 

213 

618 

215 

214 

619 

216 

215 

620 

217 

216 

621 

218 

217 

622 

219 

218 

623 

220 

219 

624 

221 

220 

625 

222 

221 

626 

223 

222 

627 

224 

223 

628 

225 

224 

629 

226 

225 

630 

227 

226 

631 

228 

227 

632 

229 

228 

633 

230 

229 

634 

231 

230 

635 

232 

231 

636 

233 

232 

637 

234 

233 

638 

235 

234 

639 

236 

235 

640 

237 

236 

641 

238 

237 

642 

239 

238 

643 

240 

239 

644 

241 

240 

645 

242 

241 

646 

243 

242 

647 

244 

243 

648 

245 

244 

649 

246 

245 

650 

247 

246 

651 

248 

247 

652 

249 

248 

653 

250 

249 

654 

251 

250 

655 

252 

251 

656 

253 

252 

657 

254 

253 

658 

255 

254 

659 

256 

255 

660 

257 

256 

661 

258 

257 

662 

259 

258 

663 

260 

259 

664 

261 

260 

665 

262 

261 

666 

263 

262 

667 

264 

263 

668 

265 

264 

669 

266 

265 

670 

267 

266 

671 

268 

267 

672 

269 

268 

Tag  Conduct 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316Et03 


136 


Brnh  From  To 

673  270  269 

674  271  270 

675  272  271 

676  273  272 

677  274  273 

678  275  274 

679  276  275 

680  277  276 

681  278  277 

682  279  278 

683  280  279 

684  281  280 

685  282  281 

686  283  282 

687  284  283 

688  285  284 

689  286  285 

690  287  286 

691  288  287 


Tag  Conduct 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  ,316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
5  .316E+03 
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TASS  GENERAL  INPUT  MENU  -  SI  Units 

(1)  Casa  Title: 

TALSR( METRIC)— RUN  5.  COMPLEX  MODEL,  MASS  FLOW  OP  362.9  Jcg/hr  (300  Ibm/hr) 

(2)  Nodes  288 

(3)  Constant  Temperatures  2 

(4)  Unique  Exponents  0 

(5)  Temperat\ire  Dependent  Conductances  0 

(6)  Tamperatxira  Dependant  Heat  Inputs  0 

(7)  Computational  Accuracy  .0100 

(8)  Starting  Temperature  25.0 

Are  these  inputs  correct  (Y/N)  ?  Y 


138 


5?s 


“9  'A 

Is 


i , 


1 . 
I  i 


s 


!i 

5r  o 


[II 


•4-r 


if  II 


11  llliiiiiilfllillsllliiilli 

•.•^W-«o<alc»oa6o<»oai®aioa«oo»««' 


(j  I 


I  3  S  2  I  i  5  1  d  3  =  3  2 


I  ||ii|lllilllllllliillillUlllUM3(llliiif 


I?  Sls33333333Sssl3l333^lssl33iilHin33IIISI 


ailliyiillilillili!!!* 

30«3aiaoSooo«3c»«‘3fli!a!«0!«a>fl^ 


|i 


I  9  o»  o  9  <ai  9  3 


3  3^111 
i  isili 

9  9  9  9  9  9 


*  3|s^?i33)e 
=15-3-5-2 

999939999 


$  S  3  3  3  1  S  S 


P 

I 

I 

?  ^ 

I 


*1 
t  * 


I  iisopiiiiiiilillillilillliiiiilliililii 


99999999999999  9 


«99-«9«99«92«9939599999  9 

iiSliisssIslsisisisasss  s  sllsl^tas 


99999999999999999999999 


99999999' 


552|235iH2|5isSsa55S5?  %  lllslllii 


•i*i*i9-i9*-9*^9—9  —  9 


—  9  9  o*  9 


I  2222222221=22222221153353333312222 2222112 


139 


Ibta  0  03620  0  61000  0  01241  0  361  0600  OOOOO 


i'3<39>309CI4a993< 


a  9  <d  9  3  <9  < 


2?;.^SSS2t:g22t2 

i>i  —  .-M  *•  C>«  .-M 


9  9  9  9 
9  9  9  9 


i|iiiiiiiiiiiiiiiiippiiiiiiiii 

999999999999999 


li|||||i||||| 


99999999909999009:3<999909999  9  99999999999909999999999 
999999999999099999999999999999999909999999999999999 


:a  9  CO  9  ' 

Pii 


140 


O  O  9  Q  d  (3 


^  ^  ^  ^  ^  ^  ^  h.h>  «<« 


ooooooooooooooooooooooooooooadddododddddddoddddddddo 


:i!i!i?ili=i§!§i§3ssi  s| 

33223®®‘^‘^'^®^^5ddSo5SSo  SS 

oooo909oo9oo9oooddddd  od 


|||iiii!i|iiiii|||i}i  11 

^^Oooooiooooocsioocsioioooo  OO 


S  S  S ;  3  3 

^  ^  n  *•  d 

P  d  ^  o  0  9 

0  9  o  d  d  d 


11  §1  11 

d  ^  S  9  S3 

9  9  d  d  d  d 


|i  iiiliillijii 

99  99990999909 


I  1 


9  9 


0  9  9 


I  I  §11 

3  S  2  3  I 


SS$9'B9999999999999(Aa(a  <a<A  cam  m  ^  _  — 

liil3illillliiiilii'iii|iiil|iii|M|iiiii|iili|||f|||S 

90909990999999990Q^g^  dd  ^09  ^99  ^09  **d9  d9999^’^^^^ 


99  9«* 

222232222222230999909  SS  S3 

ddddddddddddddddddddd  dd  dd 


9  9  9  < 


9«  2723s3sS2ro 

^  O  ^  3  ^  /^O^^O^oioO 


llllllimmimmi  ll  l*  2»  n.  %i  isjinsasn 

«~c'f«*^d^dd99^ 


iiS|||iisi5llsliS5=Ss=S2S=S533asSSSS3"33ssssss3535T3 


141 


liiM  1143  otM)/oa  atiiioi  #^40  ai^w/ 


5232l3l§35l5lifrill5ili3iilililiiillilllll5lili|||i 


liiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiff iiiiii 


SrnsllllsllllHHmimillllllflllllJlltaillSIIll 

<*0'a»333939993ia939a9a<d99'399a>394»4»399ai9-ai3934l  9  9^93^99999 


=  l22i!lii!  =  !!l!ll!ll§i§l§ll!IIIlill!Hill11M5||ll| 

^99999999999?99999999999999999999999999999939S9999a 


999999999999999999999  9 


9999999999999999999999 


llllllllllllllllillllllllilllilllllllll 


9999999999< 


9  9  9  9  9  9' 


999999999999 


llflllll 

a<«999999 


9999999999999999999999999999 


19999999999999999999 


^'3  9  99993>2‘2 
999'999999 


999999999999999. 
999999999999909 
9999999999999 


;99<9.999999' 

1 '2 '22222222 
1999999999' 


■999  9  9:^-»^’^9«^’-»9> 

.222222S2'l|2l*2i 

9999999999999- 


ssilssrssirxzsrsrsrrrsrssssrsssssrsssrsaalllaSlissx 


'«-9—  9C^99«“«»-»-» 


r5?li33XS3S3S3S3|S|S3||?C55r2|5|||f33SS85||3;33T3S5 


142 


'  a  9  <3  3  9  9  3  < 


i  ^  I ,?  1 1 1  5  3  J  5  5 1 5  1 1  i  S  i  5  ^  i  .5 1 5  3  I  3  4  3  5  5  3  I S  4  ^  ^  ^  ^  ^  5  3 

•3^!3]a'99  9ai999999999999999aai9-999>99999999999999-»999‘»9k999 


23l2l2lS23l2!l!l2i222  =  2n2i§||3||3|IH|4||||fli|||;3 

aa>S53r3355S5  5S5535393959399999'9ai593^33999^^2*^®22^22* 


99999<»999999<9-99999<99«9999: 


9  9999999<»9999999<99999- 


lllillllllllllil. 


999<»9999999'»99993999999999i 


llllllillllllllltill 


«•  9  9  9  9  9  9  ■ 


^  I  I  I  ^ 

:5  ^  3  3 

'9999  9 


9999999999 

22Z222I222 

9999999999 


55sx's'2ssr5s3'srs3r52rs'2ss2s22'si2|lli||i22?2s|52  2r5||| 


143 


1^50  I  lO  u  lUiM  Oitti  6mo  uoowa 


TASS  Branch  Connection  Suminary  in  W/degC 


or  Watts  if  Tag  =  lo 


Brnh  From  To 


1 

1 

2 

2 

1 

145 

3 

2 

3 

4 

2 

146 

5 

3 

4 

6 

3 

147 

7 

4 

5 

8 

4 

148 

9 

5 

6 

10 

5 

149 

11 

5 

301 

12 

6 

7 

13 

6 

150 

14 

6 

301 

15 

7 

8 

16 

7 

151 

17 

7 

301 

18 

7 

301 

19 

8 

9 

20 

8 

152 

21 

8 

301 

22 

8 

301 

23 

9 

10 

24 

9 

153 

25 

9 

301 

26 

9 

301 

27 

10 

11 

28 

10 

154 

29 

10 

301 

30 

10 

301 

31 

11 

12 

32 

11 

155 

33 

11 

301 

34 

11 

301 

35 

12 

13 

36 

12 

156 

37 

12 

301 

38 

12 

301 

39 

13 

14 

40 

13 

157 

41 

13 

301 

42 

13 

301 

43 

14 

15 

44 

14 

158 

45 

14 

301 

46 

14 

301 

47 

15 

16 

48 

15 

159 

49 

15 

301 

50 

15 

301 

51 

16 

17 

52 

16 

160 

53 

16 

301 

54 

16 

301 

55 

17 

18 

56 

17 

161 

Tag  Conduct 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .160E+01 
4  .576E-I-00 
1  .146E+01 
4  .701E+00 
1  .954E-01 
1  •146E+01 
4  .701E+00 
1  .940E-01 
1  .146E+01 
4  .701E+00 
1  .920E-01 
1  .240E-01 
1  .146E+01 
4  .701E+00 
1  .910E-01 
1  .490E-01 
1  .146E+01 
4  .701E+00 
1  .890E-01 
1  .680E-01 
1  .146E+01 
4  .701E+00 
1  •880E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .910E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .970E-01 
1  .146E+01 
4  •701E+00 
1  .850E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .lOlE+00 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .lOOE+00 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .970E~01 
1  •146E+01 
4  .701E+00 


Brnh  From  To 


57 

17 

301 

58 

17 

301 

59 

18 

19 

60 

18 

162 

61 

18 

301 

62 

18 

301 

63 

19 

20 

64 

19 

163 

65 

19 

301 

66 

19 

301 

67 

20 

21 

68 

20 

164 

69 

20 

301 

70 

20 

301 

71 

21 

22 

72 

21 

165 

73 

21 

301 

74 

22 

23 

75 

22 

166 

76 

22 

301 

77 

23 

24 

78 

23 

167 

79 

23 

301 

80 

24 

25 

81 

24 

168 

82 

24 

301 

83 

24 

301 

84 

25 

26 

85 

25 

169 

86 

25 

301 

87 

25 

301 

88 

26 

27 

89 

26 

170 

90 

26 

301 

91 

26 

301 

92 

27 

28 

93 

27 

171 

94 

27 

301 

95 

27 

301 

96 

28 

29 

97 

28 

172 

98 

28 

301 

99 

28 

301 

100 

29 

30 

101 

29 

173 

102 

29 

301 

103 

29 

301 

104 

30 

31 

105 

30 

174 

106 

30 

301 

107 

30 

301 

108 

31 

32 

109 

31 

175 

110 

31 

301 

111 

31 

301 

112 

32 

-.33 

Tag  Conduct 
1  .860E-01 
1  .910E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  ,701E+00 
1  .870E-01 
1  ,680E-01 
1  .129E+01 
4  .701E'f00 
1  .870E-01 
1  .490E-01 
1  .115E+01 
4  .889E+00 
1  .940E-01 
1  .115E+01 
4  .889E+00 
1  .770E-01 
1  .115E+01 
4  .889E+00 
1  .420E-01 
1  .115E+01 
4  .889E+00 
1  .136E+00 
1  .220E“01 
1  .115E+01 
4  .889E+00 
1  .117E+00 
1  .640E-01 
1  .129E+01 
4  .889E+00 
1  .lOlE+00 
1  .850E-01 
1  .146E+01 
4  .701E+00 
1  •890E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  •880E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .820E-01 
1  .146E+01 
4  •701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  .146E+01 


Brnh 

From  To 

113 

32 

176 

114 

32 

301 

115 

32 

301 

116 

33 

34 

117 

33 

177 

118 

33 

301 

119 

33 

301 

120 

34 

35 

121 

34 

178 

122 

34 

301 

123 

34 

301 

124 

35 

36 

125 

35 

179 

126 

35 

301 

127 

35 

301 

128 

36 

37 

129 

36 

180 

130 

36 

301 

131 

36 

301 

132 

37 

38 

133 

37 

181 

134 

37 

301 

135 

37 

301 

136 

38 

39 

137 

38 

182 

138 

38 

301 

139 

38 

301 

140 

39 

40 

141 

39 

183 

142 

39 

301 

143 

39 

301 

144 

40 

41 

145 

40 

184 

146 

40 

301 

147 

40 

301 

148 

41 

42 

149 

41 

185 

150 

41 

301 

151 

41 

301 

152 

42 

43 

153 

42 

186 

154 

42 

301 

155 

42 

301 

156 

43 

44 

157 

43 

187 

158 

43 

301 

159 

43 

301 

160 

44 

45 

161 

44 

188 

162 

44 

301 

163 

44 

301 

164 

45 

46 

165 

45 

189 

166 

45 

301 

167 

46 

47 

168 

46 

190 

Tag  Conduct 
4  .701E+00 
1  .860E-01 
1  .830E-01 
1  •146E+01 
4  .701E+00 
1  .860E-01 
1  •830E-01 
1  .146E+01 
4  •701E+00 
1  .860E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .800E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .780E-01 
1  •146E+01 
4  .701E+00 
1  .850E-01 
1  .770E-01 
1  .146E+01 
4  -701E+00 
1  .850E-01 
1  .750E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .730E-01 
1  .129E+01 
4  .701E+00 
1  .850E-01 
1  .710E«01 
1  .115E+01 
4  .889E+00 
1  .910E-01 
1  .124E+00 
1  .li5E+01 
4  .889E+00 
1  .730E-01 
1  .920E-01 
1  .X15E+01 
4  .889E+00 
1  .390E-01 
1  .115E+01 
4  .889E+00 


145 


Brnh  From  To 


169 

46 

301 

170 

46 

301 

171 

47 

48 

172 

47 

191 

173 

47 

301 

174 

47 

301 

175 

48 

49 

176 

48 

192 

177 

48 

301 

178 

48 

301 

179 

49 

50 

180 

49 

193 

181 

49 

301 

182 

49 

301 

183 

50 

51 

184 

50 

194 

185 

50 

301 

186 

50 

301 

187 

51 

52 

188 

51 

195 

189 

51 

301 

190 

51 

301 

191 

52 

53 

192 

52 

196 

193 

52 

301 

194 

52 

301 

195 

53 

54 

196 

53 

197 

197 

53 

301 

198 

53 

301 

199 

54 

55 

200 

54 

198 

201 

54 

301 

202 

54 

301 

203 

55 

56 

204 

55 

199 

205 

55 

301 

206 

55 

301 

207 

56 

57 

208 

56 

200 

209 

56 

301 

210 

56 

301 

211 

57 

58 

212 

57 

201 

213 

57 

301 

214 

57 

301 

215 

58 

59 

216 

58 

202 

217 

58 

301 

218 

58 

301 

219 

59 

60 

220 

59 

203 

221 

59 

301 

222 

59 

301 

223 

60 

61 

224 

60 

204 

Tag  Conduct 
1  .150E+00 
1  .250E-01 
1  .115E+01 
4  .889E+00 
1  .127E+00 
1  .690E-01 
1  .129E+01 
4  .889E+00 
1  .lOOE+00 
1  .890E-01 
1  .146E+01 
4  .701E+00 
1  .880E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  ,870E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  •146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  •146E+01 
4  .701E+00 
1  .870E-01 
1  ♦830E-01 
1  .146E+01 
4  .701E+00 
1  •870E-01 
1  .830E~01 
1  .146E+01 
4  .701E+00 
1  .870E-01 
1  .830E-01 
1  •146E+01 
4  .701E+00 
1  .870E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-0X 
1  .146E+01 
4  .701E+00 


Brnh 

From  To 

225 

60 

301 

226 

60 

301 

227 

61 

62 

228 

61 

205 

229 

61 

301 

230 

61 

301 

231 

62 

63 

232 

62 

206 

233 

62 

301 

234 

62 

301 

235 

63 

64 

236 

63 

207 

237 

63 

301 

238 

63 

301 

239 

64 

65 

240 

64 

208 

241 

64 

301 

242 

64 

301 

243 

65 

66 

244 

65 

209 

245 

65 

301 

246 

65 

301 

247 

66 

67 

248 

66 

210 

249 

66 

301 

250 

66 

301 

251 

67 

68 

252 

67 

211 

253 

67 

301 

254 

67 

301 

255 

68 

69 

256 

68 

212  , 

257 

68 

301 

258 

68 

301 

259 

69 

70 

260 

69 

213 

261 

69 

301 

262 

69 

301 

263 

70 

71 

264 

70 

214 

265 

70 

301 

266 

70 

301 

267 

71 

72 

268 

71 

215 

269 

71 

301 

270 

71 

301 

271 

72 

73 

272 

72 

216 

273 

72 

301 

274 

72 

301 

275 

73 

74 

276 

73 

217 

277 

73 

301 

278 

73 

301 

279 

74 

75 

280 

74 

218 

Tag  Conduct 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  ,701E+00 
1  .860E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  ,860E-01 
1  .810E-01 
1  -146E+01 
4  .701E+00 
1  .860E-01 
1  .800E-01 
1  .108E+01 
4  .701E+00 
1  .860E-01 
1  .790E-01 
1  .992E+00 
4  .990E+00 
1  .940E-01 
1  .870E-01 
1  .172E+01 
4  .815E+00 
1  •930E-01 
1  .103Et00 
1  .210E+01 
4  .542E+00 
1  .930E-01 
1  •125E+00 
1  .125E+01 
4  .eSSE+OO 
1  .990E-01 
1  .172E+00 
1  .120E+01 
4  .655E+00 
1  .990E-01 
1  .171E+00 
1  •115E+01 
4  .889E+00 
1  .900E-01 
1  .157E+00 
1  .115E+01 
4  .889E+00 
1  .710E-01 
1  .138E+00 
1  •115E+01 
4  .889E+00 
1  .330E-01 
1  .670E-01 
1  .115E+01 
4  .889E+00 
1  .670E-01 
1  .310E-01 
1  .115E+01 
4  .889E+00 


Brnh 

From  To 

281 

74 

301 

282 

74 

301 

283 

75 

76 

284 

75 

219 

285 

75 

301 

286 

75 

301 

287 

76 

77 

288 

76 

220 

289 

76 

301 

290 

76 

301 

291 

77 

78 

292 

77 

221 

293 

77 

301 

294 

77 

301 

295 

78 

79 

296 

78 

222 

297 

78 

301 

298 

78 

301 

299 

79 

80 

300 

79 

223 

301 

79 

301 

302 

79 

301 

303 

80 

,8i 

304 

80 

224 

305 

80 

301 

306 

80 

301 

307 

81 

32 

308 

81 

225 

309 

81 

301 

310 

81 

301 

311 

82 

83 

312 

82 

226 

313 

82 

301 

314 

82 

301 

315 

83 

84 

316 

83 

227 

317 

83 

301 

318 

83 

301 

319 

84 

85 

320 

84 

228 

321 

84 

301 

322 

84 

301 

323 

85 

86 

324 

85 

229 

325 

85 

301 

326 

85 

301 

327 

86 

87 

328 

86 

230 

329 

86 

301 

330 

86 

301 

331 

87 

88 

332 

87 

231 

333 

87 

301 

334 

87 

301 

335 

88 

89 

336 

88 

232 

Tag  Conduct 
1  .138E+00: 
1  .700E-01 
1  .120E-f-01 
4  .889E+00 
1  .157E+00 
1  .900E-01 
1  .125E+01 
4  .655E+00 
1  .171E+00 
1  .980E-01 
1  .210E+01 
4  ,655E+00 
1  .172E+00 
1  .970E-01 
1  -172E+01 
4  .542E+00 
1  .124E+00 
1  .910E-01 
1  .992E+00 
4  .815E+00 
1  .108E+00 
1  .870E-01 
1  .108E+01 
4  .990E+00 
1  .930E-01 
1  •910E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .820E-01 
1  •146E+01 
4  •701E+00 
1  •850E-01! 
1  •820E-01 
1  ,146E+01 
4  •701E+00 
1  •860E~01 
1  •820E-01 
1  •146E+01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E’f01 
4  .701E+00 
1  .860E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  ,860E-01 
1  •820E-01 
1  .146E+01 
4  .701E+00 


146 


Bmh 

From  To 

337 

88 

301 

338 

88 

301 

339 

89 

90 

340 

89 

233 

341 

89 

301 

342 

89 

301 

343 

90 

91 

344 

90 

234 

345 

90 

301 

346 

90 

301 

347 

91 

92 

348 

91 

235 

349 

91 

301 

350 

91 

301 

351 

92 

93 

352 

92 

236 

353 

92 

301 

354 

92 

301 

355 

93 

94 

356 

93 

237 

357 

93 

301 

358 

93 

301 

359 

94 

95 

360 

94 

238 

361 

94 

301 

362 

94 

301 

363 

95 

96 

364 

95 

239 

365 

95 

301 

366 

95 

301 

367 

96 

97 

368 

96 

240 

369 

96 

301 

370 

96 

301 

371 

97 

98 

372 

97 

241 

373 

97 

301 

374 

97 

301 

375 

98 

99 

376 

98 

242 

377 

98 

301 

378 

98 

301 

379 

99 

100 

380 

99 

243 

381 

99 

301 

382 

99 

301 

383 

100 

101 

384 

100 

244 

385 

100 

301 

386 

101 

102 

387 

101 

245 

388 

101 

301 

389 

101 

301 

390 

102 

103 

391 

102 

246 

392 

102 

301 

Tag  Conduct 
1  ,850E-01 
1  .820E-01 
1  .146E+01 
4  .701E+00 
1  .850E~01 
1  .810E-01 
1  •146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E~01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E~01 
1  .810E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  ,146E+01 
4  .701E+00 
1  .850E-01 
1  .810E-01 
1  ,129E+01 
4  .701E+00 
1  .840E-01 
1  •800E-01 
1  .115E+01 
4  .889E+00 
X  .900E-01 
1  .930E-01 
1  .115E+01 
4  .889E+00 
1  .690E-01 
1  .123E+00 
1  .115E+01 
4  .889E+00 
1  .260E-01 
1  .149E+00 
1  .115E+01 
4  .889E+00 
1  .380E-01 
1  .115E+01 
4  .889E+00 
1  .920E-01 
1  •720E-01 
1  .129E+01 
4  .889E+00 
1  .124E+00 


Brnh  From  To 

393  102  301 

394  103  104 

395  103  247 

396  103  301 

397  103  301 

398  104  105 

399  104  248 

400  104  301 

401  104  301 

402  105  106 

403  105  249 

404  105  301 

405  105  301 

406  106  107 

407  106  250 

408  106  301 

409  106  301 

410  107  108 

411  107  251 

412  107  301 

413  107  301 

414  108  109 

415  108  252 

416  108  301 

417  108  301 

418  109  110 

419  109  253 

420  109  301 

421  109  301 

422  110  111 

423  110  254 

424  110  301 

425  110  301 

426  111  112 

427  111  255 

428  111  301 

429  111  301 

430  112  113 

431  112  256 

432  112  301 

433  112  301 

434  113  114 

435  113  257 

436  113  301 

437  113  301 

438  114  115 

439  114  258 

440  114  301 

441  114  301 

442  115  116 

443  115  259 

444  115  301 

445  115  301 

446  116  117 

447  116  260 

448  116  301 


Tag  Conduct 
1  .900E-01 
1  •146E+01 
4  .701E+00 
1  .760E-01 
1  •840E-01 
1  .146E+01 
4  .701E+00 
1  .780E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .790E-01 
1  .830E-01 
1  *146E+01 
4  .701E+00 
1  .OlOE-Ol 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .820E-01 
1  .830E-01 
1  •146E+01 
4  •701E+00 
1  .840E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  •701E+00 
1  .850E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 
1  •830E-01 
1  .146E+01 
4  .701E+00 
1  .840E-01 


Brnh 

1  From  To 

449 

116 

301 

450 

117 

118 

451 

117 

261 

452 

117 

301 

453 

117 

301 

454 

118 

119 

455 

118 

262 

456 

118 

301 

457 

118 

301 

458 

119 

120 

459 

119 

263 

460 

119 

301 

461 

119 

301 

462 

120 

121 

463 

120 

264 

464 

120 

301 

465 

120 

301 

466 

121 

122 

467 

121 

265 

468 

121 

301 

469 

121 

301 

470 

122 

123 

471 

122 

^66 

472 

122 

301 

473 

123 

124 

474 

123 

267 

475 

123 

301 

476 

124 

125 

477 

124 

268 

478 

124 

301 

479 

125 

126 

480 

125 

269 

481 

125 

301 

482 

125 

301 

483 

126 

127 

484 

126 

270 

485 

126 

301 

486 

126 

301 

487 

127 

128 

488 

127 

271 

489 

127 

301 

490 

127 

301 

491 

128 

129 

492 

128 

272 

493 

128 

301 

494 

128 

301 

495 

129 

130 

496 

129 

273 

497 

129 

301 

498 

129 

301 

499 

130 

131 

500 

130 

274 

501 

130 

301 

502 

130 

301 

503 

131 

132 

504 

131 

275 

Tag  Conduct 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .830E-01 
1  .830E-01 
1  .129E+01 
4  .701E+00 
1  .820E-01 
1  .840E-01 
1  .115E+01 
4  .889E+00 
1  .860E-01 
1  .960E-01 
1  .115E+01 
4  .889E+00 
1  .650E-01 
1  .113E+00 
1  .115E+01 
4  .889E'f00 
1  .220E--01 
1  .133E+00 
1  .115E+01 
4  .889E+00 
1  .420E-01 
1  •115E+01 
4  •889E+00 
1  •760E-01 
1  .129E+01 
4  .889E+00 
1  .940E-01 
1  .146E+01 
4  .701E+00 
1  •490E-01 
1  .860E-01 
1  .146E+01 
4  .701E+00 
1  .680E-01 
1  .860E-01 
1  .146E+01 
4  .701E+00 
1  •820E-01 
1  .850E-01 
1  .146E+01 
4  .701E+00j 
1  .910E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .lOOE+00 
1  .830E-01 
1  .146E+01 
4  ,70XE+00 


147 


Brnh  From  To 

505  131  301 

506  131  301 

507  132  133 

508  132  276 

509  132  301 

510  132  301 

511  133  134 

512  133  277 

513  133  301 

514  133  301 

515  134  135 

516  134  278 

517  134  301 

518  134  301 

519  135  136 

520  135  279 

521  135  301 

522  135  301 

523  136  137 

524  136  280 

525  136  301 

526  136  301 

527  137  138 

528  137  281 

529  137  301 

530  137  301 

531  138  139 

532  138  282 

533  138  301 

534  138  301 

535  139  140 

536  139  283 

537  139  301 

538  140  141 

539  140  284 

540  140  301 

541  141  142 

542  141  285 

543  142  143 

544  142  286 

545  143  144 

546  143  287 

547  144  288 

548  145  302 

549  146  145 

550  147  146 

551  148  147 

552  149  148 

553  150  149 

554  151  150 

555  152  151 

556  153  152 

557  154  153 

558  155  154 

559  156  155 

560  157  156 


Tag  Conduct 
1  .lOlE+00 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .lOOE+00 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .970E-01 
1  .830E-01 
1  .146E+01 
4  .701E+00 
1  .910E-01 
1  .840E-01 
1  .146E+01 
4  .701E+00 
1  .820E-01 
1  .840E-01 
1  .146E-H01 
4  .701E+00 
1  .680E-01 
1  .860E-01 
1  .146E+01 
4  .701E+00 
1  .490E-01 
1  .870E-01 
1  .146E+01 
4  .701E+00 
1  .240E-01 
1  .880E-01 
1  .146E+01 
4  .701E+00 
1  .900E-01 
■1  .160E+01 
4  .701E+00 
1  .910E-01 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 
1  .178E+01 
4  .576E+00 

4  •576E+00 

5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


Brnt 

1  From  To 

561 

158 

157 

562 

159 

158 

563 

160 

159 

564 

161 

160 

565 

162 

161 

566 

163 

162 

567 

164 

163 

568 

165 

164 

569 

166 

165 

570 

167 

166 

571 

168 

167 

572 

169 

168 

573 

170 

169 

574 

171 

170 

575 

172 

171 

576 

173 

172 

577 

174 

173 

578 

175 

174 

579 

176 

175 

580 

177 

176 

581 

178 

177 

582 

179 

178 

583 

180 

179 

584 

181 

180 

585 

182 

181 

586 

183 

182 

587 

184 

183 

588 

185 

184 

589 

186 

185 

590 

187 

186 

591 

188 

187 

592 

189 

188 

593 

190 

189 

594 

191 

190 

595 

192 

191 

596 

193 

192 

597 

194 

193 

598 

195 

194 

599 

196 

195 

600 

197 

196 

601 

198 

197 

602 

199 

198 

603 

200 

199 

604 

201 

200 

605 

202 

201 

606 

203 

202 

607 

204 

203 

608 

205 

204 

609 

206 

205 

610 

207 

206 

611 

208 

207 

612 

209 

208 

613 

210 

209 

614 

211 

210 

615 

212 

211 

616 

213 

212 

Tag  Conduct 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E4-03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E-f03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  *174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


Brnh  From  To 

617 

214 

213 

618 

215 

214 

619 

216 

215 

620 

217 

216 

621 

218 

217 

622 

219 

218 

623 

220 

219 

624 

221 

220 

625 

222 

221 

626 

223 

222 

627 

224 

223 

628 

225 

224 

629 

226 

225 

630 

227 

226 

631 

228 

227 

632 

229 

228 

633 

230 

229 

634 

231 

230 

635 

232 

231 

636 

233 

232 

637 

234 

233 

638 

235 

234 

639 

236 

235 

640 

237 

236 

641 

238 

237 

642 

239 

238 

643 

240 

239 

644 

241 

240 

645 

242 

241 

646 

243 

242 

647 

244 

243 

648 

245 

244 

649 

246 

245 

650 

247 

246 

651 

248 

247 

652 

249 

248 

653 

250 

249 

654 

251 

250 

655 

252 

251 

656 

253 

252 

657 

254 

253 

658 

255 

254 

659 

256 

255 

660 

257 

256 

661 

258 

257 

662 

259 

258 

663 

260 

259 

664 

261 

260 

665 

262 

261 

666 

263 

262 

667 

264 

263 

668 

265 

264 

669 

266 

265 

670 

267 

266 

671 

268 

267 

672 

269 

268 

Tag  Conduct 
5  .174E+03 
5  •174E4-03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  ,174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174Et03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  -174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 


148 


Brnh  From  To 

673  270  269 

674  271  270 

675  272  271 

676  273  272 

677  274  273 

678  275  274 

679  276  275 

680  277  276 

681  278  277 

682  279  278 

683  280  279 

684  281  280 

685  282  281 

686  283  282 

687  284  283 

688  285  284 

689  286  285 

690  287  286 

691  288  287 


Tag  Conduct 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 
5  •174E+03 
5  .174E+03 
5  .174E+03 
5  .174E+03 


149 


150 


APPENDIX  E.  TASS  NODAL  TEMPERATURE  OUTPUT 


The  following  output  summarizes  the  Steady  State  Thermal 
Analyzer  output  for  the  mass  flow  rates  considered  in  this 
analysis. 
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TALSR( METRIC )- 
Temperatures ,  degC 

-RUN  1. 

SIMPLE 

MODEL 

.  MASS 

FLOW  149.7 

kg/hr  (330  Ibm/hr) 

1 

25.19 

2 

25.26 

3 

25.40 

4 

25.67 

5 

26.22 

6 

26.60 

7 

26.97 

8 

27.31 

9 

27.60 

10 

27.81 

11 

27.97 

12 

28.07 

13 

28.13 

14 

28.16 

15 

28.15 

16 

28.10 

17 

28.01 

18 

27.87 

19 

27.65 

20 

27.33 

21 

26.85 

22 

26.58 

23 

26.55 

24 

27.19 

25 

27.56 

26 

27.76 

27 

27.95 

28 

28.03 

29 

28.08 

30 

28.10 

31 

28.12 

32 

28.13 

33 

28.14 

34 

28.15 

35 

28.16 

36 

28.17 

37 

28.18 

38 

28.19 

39 

28.19 

40 

28.19 

41 

28.17 

42 

28.12 

43 

27.99 

44 

27.61 

45 

27.15 

46 

27.66 

47 

27.93 

48 

28.05 

49 

28.19 

50 

28.25 

51 

28.29 

52 

28.31 

53 

28.32 

54 

28.34 

55 

28.35 

56 

28.36 

57 

28.37 

58 

28.37 

59 

28.38 

60 

28.39 

61 

28.40 

62 

28.40 

63 

28.41 

64 

28.40 

65 

28.37 

66 

28.84 

67 

29.28 

68 

29.43 

69 

29.36 

70 

28.87 

71 

28.39 

72 

27.84 

73 

27.85 

74 

28.42 

75 

28.92 

76 

29.43 

77 

29.53 

78 

29.39 

79 

28.97 

80 

28.53 

81 

28.58 

82 

28.61 

83 

28.62 

84 

28.64 

85 

28.65 

86 

28.66 

87 

28.67 

88 

28.67 

89 

28.68 

90 

28.69 

91 

28.70 

92 

28.71 

93 

28.71 

94 

28.71 

95 

28.69 

96 

28.64 

97 

28.53 

98 

28.43 

99 

28.19 

100 

27.73 

101 

28.18 

102 

28.57 

103 

28.71 

104 

28.77 

105 

28.80 

106 

28.82 

107 

28.84 

108 

28.85 

109 

28.86 

110 

28.87 

111 

28.88 

112 

28.88 

113 

28.89 

114 

28.90 

115 

28.90 

116 

28.89 

117 

28.87 

118 

28.81 

119 

28.65 

120 

28.48 

121 

28.15 

122 

27.57 

123 

27.61 

124 

27.88 

125 

28.34 

126 

28.64 

127 

28.86 

128 

29.01 

129 

29.11 

130 

29.17 

131 

29.20 

132 

29.19 

133 

29.15 

134 

29.07 

135 

28.95 

136 

28.77 

137 

2ff.53 

138 

28.23 

139 

27.91 

140 

27.57 

141 

27.09 

142 

26.84 

143 

26.72 

144 

26.66 

145 

25.00 

146 

25.00 

147 

25.00 

148 

25.00 

149 

25.01 

150 

25.02 

151 

25.02 

152 

25.03 

153 

25.04 

154 

25.05 

155 

25.07 

156 

25.08 

157 

25.09 

158 

25.10 

159 

25.12 

160 

25.13 

161 

25.14 

162 

25.15 

163 

25.16 

164 

25.17 

165 

25.18 

166 

25.18 

167 

25.19 

168 

25.20 

169 

25.21 

170 

25.23 

171 

25.24 

172 

25.25 

173 

25.26 

174 

25.27 

175 

25.28 

176 

25.29 

177 

25.31 

178 

25.32 

179 

25.33 

180 

25.34 

181 

25.35 

182 

25.36 

183 

25.37 

184 

25.39 

185 

25.40 

186 

25.41 

187 

25.42 

188 

25.43 

189 

25.44 

190 

25.45 

191 

25.46 

192 

25.48 

193 

25.49 

194 

25.50 

195 

25.51 

196 

25.52 

197 

25.53 

198 

25.54 

199 

25.56 

200 

25.57 

201 

25.58 

202 

25.59 

203 

25.60 

204 

25.61 

205 

25.62 

206 

25.63 

207 

25.65 

208 

25.66 

209 

25.67 

210 

25.69 

211 

25.70 

212 

25.71 

213 

25.73 

214 

25.74 

215 

25.75 

216 

25.77 

217 

25.78 

218 

25.79 

219 

25.81 

220 

25.82 

221 

25.83 

222 

25.84 

223 

25.86 

224 

25.87 

225 

25.88 

226 

25.90 

227 

25.91 

228 

25.92 

229 

25.93 

230 

25.94 

231 

25.95 

232 

25.96 

233 

25.97 

234 

25.98 

235 

25.99 

236 

26.00 

237 

26.02 

238 

26.03 

239 

26.04 

240 

26.05 

241 

26.06 

242 

26.07 

243 

26.08 

244 

26.09 

245 

26.10 

246 

26.11 

247 

26.12 

248 

26.14 

249 

26.15 

250 

26.16 

251 

26.17 

252 

26.18 

253 

26.19 

254 

26.20 

255 

26.21 

256 

26.22 

257 

26.23 

258 

26.24 

259 

26.25 

260 

26.26 

261 

26.27 

262 

26.28 

263 

26.30 

264 

26.31 

265 

26.32 

266 

26.32 

267 

26.33 

268 

26.34 

269 

26.35 

270 

26.36 

271 

26.37 

272 

26.38 

273 

26.39 

274 

26.40 

275 

26.41 

276 

26.42 

277 

26.43 

278 

26.44 

279 

26.45 

280 

26.46 

281 

26.47 

282 

26.48 

283 

301 

26.48 

40.00 

284 

302 

26.49 

25.00 

285 

26.49 

286 

26.49 

287 

26.49 

288 

26.49 
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TALSR(METRIC)— RUN  2.  COMPLEX  MODEL,  MASS  FLOW  149.7  kg/hr  (330  Iba/hr) 
Temperatures ,  degC 


1 

25.21 

2 

25.28 

3 

25.44 

4 

25.74 

5 

26.33 

6 

26.73 

7 

27.09 

3 

27.41 

9 

27.68 

10 

27.37 

11 

23,01 

12 

23,10 

13 

23.16 

14 

28.18 

15 

23.17 

16 

28.13 

17 

23.04 

13 

27.90 

19 

27.69 

20 

27.39 

21 

26.91 

22 

26.65 

23 

26.62 

24 

27.20 

25 

27.56 

26 

27.78 

27 

27.98 

28 

23.06 

29 

23.10 

30 

23.13 

31 

23.15 

32 

28.15 

33 

28.16 

34 

28.16 

35 

23.16 

36 

23.16 

37 

28.14 

33 

28.13 

39 

28.11 

40 

28.09 

41 

23.07 

42 

28.03 

43 

27.97 

44 

27.62 

45 

27.13 

46 

27.65 

47 

27.93 

43 

23.07 

49 

23.22 

50 

23.23 

51 

28.32 

52 

23.34 

53 

23.35 

54 

23.36 

55 

28.37 

56 

28.37 

57 

28.37 

58 

28.38 

59 

23,38 

60 

28.39 

61 

23.39 

62 

28.39 

63 

28.38 

64 

28.37 

65 

23.32 

66 

23.79 

67 

29.24 

63 

29.42 

69 

29.35 

70 

28.37 

71 

28.39 

72 

27.85 

73 

27.85 

74 

28.42 

75 

28.91 

76 

29.41 

77 

29,49 

78 

29.34 

79 

28.91 

30 

23.50 

31 

28.57 

82 

23.60 

33 

28.62 

84 

23.63 

35 

28.65 

36 

23.65 

87 

28.66 

38 

28.66 

39 

23.66 

90 

28.67 

91 

28.68 

92 

23.68 

93 

28.68 

94 

28.63 

95 

2r.66 

96 

23.60 

97 

23.49 

98 

23.40 

99 

28.16 

100 

27.74 

101 

28.13 

102 

23.55 

103 

23.65 

104 

28.70 

105 

28.74 

106 

28.77 

107 

23.30 

108 

28.33 

109 

23.35 

110 

23.36 

111 

28.37 

112 

28.38 

113 

28.39 

114 

23.39 

115 

23.39 

116 

28.37 

117 

28.34 

113 

28.78 

119 

28.62 

120 

23.44 

121 

28.13 

122 

27.62 

123 

27.67 

124 

27.93 

125 

28.37 

126 

28.67 

127 

28.87 

128 

29.02 

129 

29.11 

130 

29.16 

131 

29.19 

132 

29.13 

133 

29.15 

134 

29.08 

135 

28.96 

136 

23.30 

137 

28.57 

138 

28.29 

139 

27.97 

140 

27.63 

141 

27.12 

142 

26.36 

143 

26.73 

144 

26.67 

145 

25.00 

146 

25.00 

147 

25.00 

148 

25.01 

149 

25.01 

150 

25.02 

151 

25.03 

152 

25.04 

153 

25.05 

154 

25.06 

155 

25.07 

156 

25.08 

157 

25.09 

158 

25.11 

159 

25.12 

160 

25.13 

161 

25.14 

162 

25.15 

163 

25.16 

164 

25.17 

165 

25.18 

166 

25.19 

167 

25.20 

168 

25.21 

169 

25.22 

170 

25.23 

171 

25.24 

172 

25.25 

173 

25.27 

174 

25.23 

175 

25.29 

176 

25.30 

177 

25.31 

178 

25.32 

179 

25.33 

130 

25.35 

181 

25.36 

132 

25.37 

133 

25.38 

134 

23.39 

185 

25.40 

136 

25.41 

187 

25.42 

138 

25.44 

189 

25.44 

190 

25.46 

191 

25.47 

192 

25.43 

193 

25.49 

194 

25.50 

195 

25.51 

196 

25.53 

197 

25.54 

198 

25.55 

199 

25.56 

200 

25.57 

201 

25.58 

202 

25.59 

203 

25.60 

204 

25.62 

205 

25.63 

206 

25.64 

207 

25.65 

208 

25.66 

209 

25.68 

210 

25.69 

211 

25.70 

212 

25.71 

213 

25.73 

214 

25.74 

215 

25.76 

216 

25.77 

217 

25.73 

213 

25.79 

219 

25.81 

220 

25.32 

221 

25.34 

222 

25.35 

223 

25.36 

224 

25.38 

225 

25.39 

226 

25.90 

227 

25.91 

228 

25.92 

229 

25.93 

230 

25.94 

231 

25.95 

232 

25.96 

233 

25.97 

234 

25.98 

235 

26.00 

236 

26.01 

237 

26.02 

238 

26.03 

239 

26.04 

240 

26.05 

241 

26.06 

242 

26.07 

243 

26.08 

244 

26.09 

245 

26.10 

246 

26.11 

247 

26.12 

248 

26.14 

249 

26.15 

250 

26.16 

251 

26.17 

252 

26.13 

253 

26.19 

254 

26.20 

255 

26.21 

256 

26.22 

257 

26.23 

258 

26.24 

259 

26.25 

260 

26.26 

261 

26.27 

262 

26.28 

263 

26.30 

264 

26.31 

265 

26.32 

266 

26.32 

267 

26.33 

268 

26.34 

269 

26.35 

270 

26.35 

271 

26.36 

272 

26.38 

273 

26.39 

274 

26.40 

275 

26.41 

276 

26.42 

277 

26.43 

278 

26.44 

279 

26.45 

280 

26.46 

281 

26,47 

282 

26 . 48 

283 

301 

26.48 

40.00 

284 

302 

26.49 

25,00 

285 

26149 

286 

26.49 

287 

26,49 

288 

26.49 
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TALSI^( METRIC )~RUN  3,  COMPLEX  MODEL,  MASS  FLOW  OF  68  Xg/hr  (150  Ibm/hr) 
Temperatures ,  degC 


1 

25.69 

2 

25.31 

3 

26,07 

7 

28.41 

3 

23.38 

9 

29.26 

13 

29.97 

14 

30.01 

15 

30.00 

19 

29.33 

20 

28.95 

21 

23.39 

25 

29.13 

26 

29.50 

27 

29.75 

31 

30.04 

32 

30.06 

33 

30.07 

37 

30.06 

38 

30.04 

39 

30,02 

43 

29.78 

44 

29.40 

45 

28,96 

49 

30.15 

50 

30.25 

51 

30.31 

55 

30.40 

56 

30.41 

57 

30.42 

61 

30.45 

62 

30.45 

63 

30.46 

67 

31.41 

63 

31.59 

69 

31.51 

73 

29.95 

74 

30,54 

75 

31.09 

79 

31.16 

30 

30.73 

81 

30.76 

85 

30.33 

36 

30.84 

87 

30.35 

91 

30.33 

92 

30.38 

93 

30.38 

97 

30.63 

98 

30.50 

99 

30,25 

103 

30.83 

104 

30.92 

105 

30,98 

109 

31.13 

110 

31.15 

111 

31.17 

115 

31.13 

116 

31.16 

117 

31.11 

121 

30.22 

122 

29.69 

123 

29,73 

127 

31.14 

128 

31.33 

129 

31.45 

133 

31.51 

134 

31.41 

135 

31.26 

139 

29.94 

140 

29.48 

141 

28.87 

145 

25.00 

146 

25.01 

147 

25.01 

151 

25.06 

152 

25.07 

153 

25.09 

157 

25.18 

158 

25,20 

159 

25.23 

163 

25.31 

164 

25.33 

165 

25.34 

169 

25.42 

170 

25.44 

171 

25.46 

175 

25.55 

176 

25.57 

177 

25.59 

131 

25.67 

132 

25.69 

183 

25.71 

137 

25.30 

138 

25.82 

139 

25.84 

193 

25.93 

194 

25.95 

195 

25.97 

199 

26.05 

200 

26.07 

201 

26.09 

205 

26.17 

206 

26.19 

207 

26.21 

211 

26.30 

212 

26.33 

213 

26.35 

217 

26.44 

213 

26.47 

219 

26.50 

223 

26.58 

224 

26.61 

225 

26.63 

229 

26.71 

230 

26,73 

231 

26.75 

235 

26.32 

236 

26.84 

237 

26.36 

241 

26.94 

242 

26.96 

243 

26.98 

247 

27.06 

248 

27,07 

249 

27.09 

253 

27.17 

254 

27.19 

255 

27,20 

259 

27.28 

260 

27.30 

261 

27.32 

265 

27.39 

266 

27.40 

267 

27.42 

271 

27.48 

272 

27,50 

273 

27.52 

277 

27.59 

278 

27.61 

279 

27,.  63 

283 

27.63 

284 

27.69 

285 

27.69 

301 

40.00 

302 

25.00 

4 

26.51 

5 

27,23 

6 

27.37 

10 

29.55 

11 

29.76 

12 

29.39 

16 

29.93 

17 

29.31 

13 

29.62 

22 

28.07 

23 

28,06 

24 

28.71 

28 

29.33 

29 

29.96 

30 

30.01 

34 

30.08 

35 

30.08 

36 

30.07 

40 

29.99 

41 

29.94 

42 

29.38 

46 

29.44 

47 

29.77 

43 

29.96 

52 

30.34 

53 

30.37 

54 

30.39 

53 

30.42 

59 

30.43 

60 

30.44 

64 

30.46 

65 

30.47 

66 

30.97 

70 

31.03 

71 

30.50 

72 

29.94 

76 

31.60 

77 

31.70 

73 

31.56 

32 

30.73 

83 

30.30 

34 

30.31 

38 

30.86 

89 

3(>,86 

90 

30.37 

94 

30.37 

95 

30.34 

96 

30.77 

100 

29.35 

101 

30,29 

102 

30,68 

106 

31.02 

107 

31.07 

108 

31.10 

112 

31.13 

113 

31.19 

114 

31.19 

118 

31.02 

119 

30.33 

120 

30,59 

124 

30,03 

125 

30.53 

126 

30.38 

130 

31.53 

131 

31.56 

132 

31.56 

136 

31.04 

137 

30.74 

138 

30.37 

142 

28.53 

143 

28.33 

144 

28.24 

148 

25.02 

149 

25.03 

150 

25.04 

154 

25.11 

155 

25.14 

156 

25.16 

160 

25.25 

161 

25.27 

162 

25,29 

166 

25.36 

167 

25.38 

168 

25.40 

172 

25.48 

173 

25-51 

174 

25.53 

173 

25.61 

179 

25,63 

130 

25-65 

184 

25.73 

185 

25.75 

136 

25.77 

190 

25.86 

191 

25.88 

192 

25.91 

196 

25,99 

197 

26.01 

198 

26.03 

202 

26,11 

203 

26.13 

204 

26.15 

208 

26,23 

209 

26.26 

210 

26.28 

214 

26.38 

215 

26.40 

216 

26.42 

220 

26.52 

221 

26.54 

222 

26.56 

226 

26.65 

227 

26.67 

228 

26,69 

232 

26,77 

233 

26.79 

234 

26.30 

238 

26.88 

239 

26.90 

240 

26.92 

244 

27.00 

245 

27.02 

246 

27.04 

250 

27.11 

251 

27,13 

252 

27,15 

256 

27,22 

257 

27.24 

258 

27.26 

262 

27.33 

263 

27.35 

264 

27.37 

268 

27.43 

269 

27.45 

270 

27.46 

274 

27.54 

275 

27.55 

276 

27.57 

280 

27.64 

281 

27.66 

282 

27.67 

286 

27.70 

287 

27.70 

288 

27.70 

154 


TALSR(METRIC)— RUN  4.  COMPLEX  MODEL,  MASS  FLOW  OF  272.2  kg/hr  (600  Ibm/hr) 


Temperatures , 


1 

25-07 

7 

26.38 

13 

27.13 

19 

26.30 

25 

26.70 

31 

27.10 

37 

27.09 

43 

26.99 

49 

27.15 

55 

27.24 

61 

27.25 

67 

27.95 

73 

26.76 

79 

27.61 

85 

27.42 

91 

27.44 

97 

27.30 

103 

27.42 

109 

27.55 

115 

27.58 

121 

27.03 

127 

27.58 

133 

27.77 

139 

26.92 

145 

25.00 

151 

25.01 

157 

25.06 

163 

25.10 

169 

25.13 

175 

25.17 

181 

25.21 

187 

25.25 

193 

25.29 

199 

25.33 

205 

25.37 

211 

25.42 

217 

25.47 

223 

25.52 

229 

25.56 

235 

25.60 

241 

25.64 

247 

25.68 

253 

25.72 

259 

25.76 

265 

25.79 

271 

25.32 

277 

25.86 

283 

25.90 

301 

40.00 

degC 

2 

25.11 

8 

26.61 

14 

27.14 

20 

26.57 

26 

26.85 

32 

27.10 

38 

27.08 

44 

26.70 

50 

27.19 

56 

27.24 

62 

27.25 

68 

28.10 

74 

27.25 

30 

27.26 

36 

27.42 

92 

27.44 

93 

27.24 

104 

27.46 

110 

27.56 

116 

27.57 

122 

26.58 

128 

27.68 

134 

27.72 

140 

26.68 

146 

25.00 

152 

25.02 

158 

25.06 

164 

25.10 

170 

25.14 

176 

25.18 

182 

25.22 

133 

25.26 

194 

25.30 

200 

25.34 

206 

25.38 

212 

25.43 

218 

25.47 

224 

25.53 

230 

25.57 

236 

25.61 

242 

25.65 

243 

25.68 

254 

25.72 

260 

25.76 

266 

25.80 

272 

25.83 

278 

25.87 

284 

25.90 

302 

25.00 

3 

25.21 

9 

26.80 

15 

27.14 

21 

26.19 

27 

26.99 

33 

27.10 

39 

27.07 

45 

26.30 

51 

27.21 

57 

27.24 

63 

27.24 

69 

23.05 

75 

27.65 

31 

27.35 

37 

27.43 

93 

27.44 

99 

27.05 

105 

27.48 

111 

27.57 

117 

27.56 

123 

26.63 

129 

27.75 

135 

27.64 

141 

26.27 

147 

25.00 

153 

25.03 

159 

25.07 

165 

25.11 

171 

25.14 

177 

25.13 

183 

25.22 

139 

25.26 

195 

25.31 

201 

25.35 

207 

25.39 

213 

25.44 

219 

25.48 

225 

25.53 

231 

25.57 

237 

25.61 

243 

25.65 

249 

25.69 

255 

25.73 

261 

25.77 

267 

25.30 

273 

25.34 

279 

25.38 

285 

25.90 

4 

25.41 

10 

26.93 

16 

27.11 

22 

25.99 

23 

27.04 

34 

27.10 

40 

27.05 

46 

26.72 

52 

27.22 

58 

27.24 

64 

27.21 

70 

27.62 

76 

23.09 

82 

27.38 

38 

27.43 

94 

27.44 

100 

26.65 

106 

27.50 

112 

27.57 

118 

27,51 

124 

26.33 

130 

27.78 

136 

27.52 

142 

26.09 

148 

25.00 

154 

25.03 

160 

25.08 

166 

25.11 

172 

25.15 

178 

25.19 

134 

25.23 

190 

25.27 

196 

25.31 

202 

25.35 

208 

25.39 

214 

25.45 

220 

25.49 

226 

25.54 

232 

25.58 

238 

25.62 

244 

25.66 

250 

25.70 

256 

25.74 

262 

25.77 

268 

25.81 

274 

25.34 

280 

25.38 

286 

25.90 

5 

25.37 

11 

27.03 

17 

27.05 

23 

25.95 

29 

27.07 

35 

27.10 

41 

27.04 

47 

26.94 

53 

27.23 

59 

27.24 

65 

27.14 

71 

27.23 

77 

28.15 

33 

27.40 

89 

27.43 

95 

27.43 

101 

27.06 

107 

27,52 

113 

27.58 

119 

27.39 

125 

27.20 

131 

27.30 

137 

27.35 

143 

26.00 

149 

25.01 

155 

25.04 

161 

25.08 

167 

25.12 

173 

25.16 

179 

25.20 

185 

25.24 

191 

25.28 

197 

25.32 

203 

25.36 

209 

25.40 

215 

25.45 

221 

25.50 

227 

25.55 

233 

25.59 

239 

25.62 

245 

25.66 

251 

25.70 

257 

25.74 

263 

25.78 

269 

25.81 

275 

25.35 

281 

25.39 

287 

25.90 

6 

26.14 

12 

27.09 

13 

26.95 

24 

26.43 

30 

27.09 

36 

27.10 

42 

27.02 

48 

27.03 

54 

27.23 

60 

27.24 

66 

27.53 

72 

26.76 

78 

28.01 

34 

27.41 

90 

27.43 

96 

27.39 

102 

27.36 

108 

27.54 

114 

27.58 

120 

27.27 

126 

27.43 

132 

27.30 

138 

27.14 

144 

25.97 

150 

25.01 

156 

25.05 

162 

25.09 

168 

25.12 

174 

25.16 

130 

25.20 

186 

25.24 

192 

25.29 

198 

25.33 

204 

25.37 

210 

25.41 

216 

25.46 

222 

25.51 

228 

25.55 

234 

25.59 

240 

25.63 

246 

25.67 

252 

25.71 

258 

25.75 

264 

25.79 

270 

25.32 

276 

25-36 

282 

25.89 

288 

25.90 

155 


1 


Page  No. 

TAI.SR( METRIC) “RUN  5.  COMPLEX  MODEL,  MASS  FLOW  OF  362.9  Xg/hr  (300  Ibm/hr) 


Temperatures , 

1  25,04 

degC 

2 

25.07 

3 

25.14 

4 

25,31 

5 

25.72 

6 

25.93 

7 

26.13 

3 

26.32 

9 

26.47 

10 

26.39 

11 

26.67 

12 

26.72 

13 

26,75 

14 

26.76 

15 

26.75 

16 

26,73 

17 

26.63 

13 

26.60 

19 

26.43 

20 

26.23 

21 

25.95 

22 

25.77 

23 

25.73 

24 

26.17 

25 

26,39 

26 

26.51 

27 

26,63 

28 

26.67 

29 

26.69 

30 

26,71 

31 

26.71 

32 

26.71 

33 

26.72 

34 

26.72 

35 

26.72 

36 

26.71 

37 

26.70 

38 

26.69 

39 

26.68 

40 

26.67 

41 

26.66 

42 

26.65 

43 

26.63 

44 

26.37 

45 

26.00 

46 

26.39 

47 

26.59 

43 

26.65 

49 

26.75 

50 

26.79 

51 

26.80 

52 

26.31 

53 

26.32 

54 

26.32 

55 

26.32 

56 

26.32 

57 

26.32 

58 

26.83 

59 

26.83 

60 

26.33 

61 

26.83 

62 

26,33 

63 

26.32 

64 

26,30 

65 

26.72 

66 

27.06 

67 

27.45 

63 

27.59 

69 

27.55 

70 

27.15 

71 

26,31 

72 

26.38 

73 

26.38 

74 

26.82 

75 

27.17 

76 

27.58 

77 

27.63 

73 

27.50 

79 

27.12 

30 

26.81 

31 

26.91 

32 

26,93 

33 

26.95 

34 

26.96 

35 

26.97 

36 

26,97 

37 

26.97 

38 

26.97 

39 

26.97 

90 

26.98 

91 

26.93 

92 

26.98 

93 

26.99 

94 

26.99 

95 

26.98 

96 

26.95 

97 

26.36 

98 

26.32 

99 

26.66 

100 

26.28 

101 

26.66 

102 

26.93 

103 

26.97 

104 

27.00 

105 

27,01 

106 

27,03 

107 

27.05 

108 

27.06 

109 

27,07 

110 

27.08 

111 

27.09 

112 

27.09 

113 

27.09 

114 

27.10 

115 

27.10 

116 

27.09 

117 

27.08 

113 

27.05 

119 

26.94 

120 

26.34 

121 

26.63 

122 

26.23 

123 

26.28 

124 

26.45 

125 

26,78 

126 

26.97 

127 

27.10 

128 

27.19 

129 

27.24 

130 

27.27 

131 

27,28 

132 

27.28 

133 

27.26 

134 

27.22 

135 

27.15 

136 

27.04 

137 

26.90 

138 

26.73 

139 

26,54 

140 

26.35 

141 

25.98 

142 

25,83 

143 

25.76 

144 

25.74 

145 

25.00 

146 

25.00 

147 

25.00 

148 

25,00 

149 

25,00 

150 

25.01 

151 

25,01 

152 

25.02 

153 

25.02 

154 

25.03 

155 

25.03 

156 

25.04 

157 

25.04 

158 

25.05 

159 

25.05 

160 

25,06 

161 

25.07 

162 

25.07 

163 

25.07 

164 

25.08 

165 

25.08 

166 

25,09 

167 

25.09 

163 

25,09 

169 

25.10 

170 

25.10 

171 

25,11 

172 

25.12 

173 

25.12 

174 

25.13 

175 

25.13 

176 

25,14 

177 

25.14 

178 

25.15 

179 

25.13 

130 

25.16 

131 

25.16 

182 

25.17 

183 

25.17 

134 

25.18 

185 

25.13 

136 

25.19 

137 

25.19 

138 

25,20 

189 

25.20 

190 

25.21 

191 

25.21 

192 

25.22 

193 

25.22 

194 

25,23 

195 

25,24 

196 

25.24 

197 

25.25 

198 

25.25 

199 

25.26 

200 

25.26 

201 

25.27 

202 

25,27 

203 

25.28 

204 

25.23 

205 

25.29 

206 

25,29 

207 

25.30 

208 

25.30 

209 

25.31 

210 

25.32 

211 

25,32 

212 

25.33 

213 

25.34 

214 

25.34 

215 

25.35 

216 

25.36 

217 

25.36 

213 

25.37 

219 

25.37 

220 

25.38 

221 

25.39 

222 

25.39 

223 

25.40 

224 

25.41 

225 

25.41 

226 

25.42 

227 

25.42 

228 

25.43 

229 

25.43 

230 

25.44 

231 

25.44 

232 

25.45 

233 

25.45 

234 

25,46 

235 

25.46 

236 

25,47 

237 

25.47 

238 

25.48 

239 

25,48 

240 

25.49 

241 

25.49 

242 

25.50 

243 

25.50 

244 

25.51 

245 

25.51 

246 

25.52 

247 

25,52 

248 

25.53 

249 

25,53 

250 

25.54 

251 

25,54 

252 

25.55 

253 

25.55 

254 

25.56 

255 

25.56 

256 

25.57 

257 

25.57 

258 

25.58 

259 

25.59 

260 

25,59 

261 

25.60 

262 

25,60 

263 

25.61 

264 

25.61 

265 

25.62 

266 

25.62 

267 

25.62 

268 

25.62 

269 

25.63 

270 

25,63 

271 

25.64 

272 

25,64 

273 

25,65 

274 

25.65 

275 

25,66 

276 

25.66 

277 

25,67 

278 

25,68 

279 

25.68 

280 

25.68 

281 

25.69 

282 

25.69 

283 

25.70 

284 

25,70 

285 

25/,  70 

286 

25.70 

287 

25.70 

288 

25.70 

301 

40.00 

302 

25,00 
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